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GENES INDUCED BY HYPOXIA 

This application claims the benefit of provisional application serial no. 
60/307,600 filed July 26, 2001, the content of which is expressly incorporated herein. 
The U.S. Government retains certain rights to this invention due to funding by the 
National Institutes of Health of NCI CGAP contract #S98-146. 

FIELD OF THE INVENTION 

The invention is related to methods for the enhancement or inhibition of the 
expression of genes related to responses to hypoxia. More specifically, the invention is 
related to methods to increase or decrease the expression of certain genes which promote 
angiogenesis, the growth of tumors, wound healing, the growth and development of 
tissues such as bone or ovarian follicles, and inflammatory conditions such as arthritis or 
psoriasis. 

BACKGROUND OF THE INVENTION 

Cellular responses to hypoxia have important effects on the development and 
metastasis of tumors, angiogenesis, wound healing, recovery from ischemia, and other 
physiological and pathological processes. Reduced oxygen availability can trigger a 
variety of cellular mechanisms including angiogenesis, cell-cycle arrest, apoptosis, and 
glycolysis. 

The molecular mechanisms by which cells adapt to hypoxia are poorly 
understood. An initial response to hypoxia is increased levels of hypoxia-inducible factor 
1 (HIF-1) protein (Semenza GL, J Appl Physiol 88:1474-80 (2000)). This transcription 
factor is a key regulator of hypoxia-driven apoptosis, growth arrest, and tumor 
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vascularization. HIF-1 is additionally linked to oncogenesis by the Von Hippel-Lindau 
tumor suppressor protein (vHL), which controls HIF-1 levels by proteolysis (Maxwell 
PH, et al., Nature 399:271-5 (1999)). Vascular endothelial growth factor (VEGF) is a 
powerful hypoxia-induced mitogen for endothelial cell growth, which plays a critical role 
in the development of tumor vessels (Yancopoulos GD, et al., Nature 407:242-8 (2000)). 
Expression of the angiopoietin family of secreted proteins is also regulated by hypoxia 
(Krikun G, et al. Biochem Biophys Res Commun 275:159-63 (2000)). During 
angiogenesis, the angiopoietins function with VEGF and Tie2, an endothelial-specific 
receptor with tyrosine kinase activity. Angiopoietin- 1 (ANG1) is involved in recruitment 
of peri-endothelial cells by emerging blood vessels and in the maintenance of cell-cell 
and cell matrix association in mature capillaries. Angiopoietin-2 (ANG2) behaves as an 
antagonist to ANG1, thus blocking the Tie2 signal. The combination of ANG2 and 
VEGF causes disruption of cell-cell association, which promotes the differentiation phase 
of angiogenesis (Audero E, et al. Arterioscler Thromb Vase Biol 21:536-41(2001); 
Yancopoulos GD, et al, Nature 407:242-8 (2000)). 

Inhibition of angiogenesis is thought to provide an opportunity for therapy of 
cancer and other conditions involving responses to hypoxia. Normal tissues maintain a 
balance between cellular proliferation and oxygen supply. This balance is altered in solid 
tumors, resulting in focal regions with reduced oxygen levels compared to surrounding 
normal tissue (Thrall DE, et al., Radiother Oncol 44:171-6 (1997)). The cells in hypoxic 
regions either adapt to the hypoxic stress or die. Adaptation to a low oxygen 
environment can have serious consequences. For example, hypoxic tumor cells have a 
higher resistance to radiotherapy and certain chemotherapies (Brown JM, Cancer Res 
59:5863-70 (1999)). Hypoxia can promote a higher mutation rate (Yuan J, et al., Cancer 
Res 60:4372-6 (2000)) and select for a more metastatic and malignant phenotype (Hockel 
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M, et al., Cancer Res 56:4509-15 (1996); Rofstad EK, Int J Radiat Biol 2000;76:589-605 
(2000)). Tumor angiogenesis may be blocked by disrupting the expression of VEGF or 
its receptor (Schlaeppi JM, & Wood JM, Cancer Metastasis Rev 18:473-81 (1999)). 

Angiogenesis can be either beneficial or problematic, depending upon the 
circumstances. In processes such as wound healing, bone healing, recovery from 
ischemia, and follicular development, angiogenesis provides beneficial increased 
vascularization. However, angiogenesis is problematic in disease states like retinopathy 
and conditions caused by inflammation such as rheumatoid arthritis and psoriasis. The 
ability to promote or inhibit angiogenesis provides a method for treating these disease 
states. 

Thus, there is a need in the art for knowledge of genes whose expression is 
induced by hypoxia because the products of such genes modulate angiogenesis, tumor 
growth, and a variety of pathological conditions. 

SUMMARY OF THE INVENTION 

The inventors provide a series of methods for treating various diseases and 
conditions by employing reagents derived from genes whose expression is induced by 
hypoxia. In one embodiment, the invention provides a method of inhibiting angiogenesis 
associated with wound healing, retinopathy, ischemia, inflammation, microvasculopathy, 
bone healing, skin inflammation, or follicular development. An antisense polynucleotide 
comprising 15 or more consecutive nucleotides of the complement of a sequence selected 
from the group consisting of SEQ ID NO:l (HOG3), SEQ ID NO:3 (HOG8), SEQ ID 
NO:5 (HOG18), SEQ ID NO:9 (CA9), SEQ ID NO:ll (HXB), SEQ ID NO:13 
(IGFBP5), SEQ ID NO:15 (HFARP), SEQ ID NO:17(STCl), SEQ ID NO:19 (mig-6) 
and SEQ ID NO:21 (SSR4) is provided to a patient suffering from abnormalities of 
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wound healing, retinopathy, ischemia, inflammation, microvasculopathy, bone healing, 
skin inflammation, or follicular development, following which angiogenesis is inhibited 
in the patient. 

In another embodiment, the invention provides another method of inhibiting 
angiogenesis associated with wound healing, retinopathy, ischemia, inflammation, 
microvasculopathy, bone healing, skin inflammation, or follicular development. An 
antibody which specifically binds to a polypeptide selected from the group consisting of 
SEQ ID NO:2 (HOG3), SEQ ED NO:4 (HOG8), SEQ ID NO:6 (HOG18), SEQ ID NO: 10 
(CA9), SEQ ID NO:12 (HXB), SEQ ID NO:14 (IGFBP5), SEQ ID NO:16 (HFARP), 
SEQ ID NO: 18 (STC1), SEQ ID NO:20 (mig-6) and SEQ ID NO:22 (SSR4) is 
administered to the patient, following which angiogenesis is inhibited in the patient. 

Still another embodiment of the invention provides a method of promoting 
angiogenesis associated with wound healing, retinopathy, ischemia, inflammation, 
microvasculopathy, bone healing, skin inflammation, or follicular development. A 
polypeptide selected from the group consisting of SEQ ID NO:2 (HOG3), SEQ ID NO:4 
(HOG8), SEQ ID NO:6 (HOG18), SEQ ID NO: 10 (CA9), SEQ ID NO: 12 (HXB), SEQ 
ID NO:14 (IGFBP5), SEQ ID NO:16 (HFARP), SEQ ID NO:18 (STC1), SEQ ID NO:20 
(mig-6) and SEQ ID NO: 22 (SSR4) is administered to a patient, and angiogenesis is 
promoted in the patient. 

Even another embodiment of the invention provides another method of promoting 
angiogenesis associated with wound healing, retinopathy, ischemia, inflammation, 
microvasculopathy, bone healing, skin inflammation, or follicular development. A vector 
comprising a nucleotide sequence encoding a polypeptide selected from the group 
consisting of SEQ ID NO:2 (HOG3), SEQ ID NO:4 (GOG8), SEQ ID NO:6 (HOG18), 
SEQ ID NO: 10 (CA9), SEQ ID NO: 12 (HXB), SEQ ID NO: 14 (IGFBP5), SEQ ID 
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NO:16 (HFARP), SEQ ID NO:18 (STC1), SEQ ID NO:20 (mig-6) and SEQ ID NO:22 
(SSR4) and a promotor is administered to a patient. The nucleotide sequence is operably 
linked to the promoter and is transcribed into a sense mRNA upon transcription of the 
vector, whereupon angiogenesis is promoted in the patient. 

In another embodiment the invention provides a method of treating a tumor. An 
antisense polynucleotide comprising 15 or more consecutive nucleotides of the 
complement of a sequence selected from the group consisting of SEQ ID NO:l (HOG3), 
SEQ ID NO:3 (HOG8), SEQ ID NO:5 (HOG18), SEQ ID NO: 13 (IGFBP5), SEQ ID 
NO:15 (HFARP), SEQ ID NO:19 (mig-6) and SEQ ID NO:21 (SSR4) is administered to 
the patient and tumor growth is inhibited. 

Yet another embodiment of the invention provides a method of treating a tumor, 
in which an antibody which specifically binds to a polypeptide selected from the group 
consisting of SEQ ID NO:2 (HOG3), SEQ ID NO:4 (HOG8), SEQ ID NO:6 (HOG18), 
SEQ ID NO: 14 (IGFBP5), SEQ ID NO: 16 (HFARP), SEQ ID NO:20 (mig-6) and SEQ 
ID NO:22 (SSR4) is admisistered to a patient. Tumor growth in the patient is inhibited. 

Still another embodiment of the invention provides a method of diagnosing cancer 
in a subject. A polypeptide selected from the group consisting of SEQ ID NO:2 (HOG3), 
SEQ ID NO:4 (HOG8), SEQ ID NO:6 (HOG18), SEQ ID NO: 14 (IGFBP5), SEQ ID 
NO: 16 (HFARP), SEQ ID NO:20 (mig-6) and SEQ ID NO:22 (SSR4) is quantified in a 
test sample suspected of being neoplastic from the subject and in a non-neoplastic control 
sample. The quantity of the polypeptide in the test sample is compared with the quantity 
of the polypeptide in the non-neoplastic control sample. The subject is identified as 
having a cancer if the quantity of the protein is higher in the test sample than in the 
control sample. 
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Yet another embodiment of the invention provides a method of diagnosing cancer 
in a subject. An mRNA selected from the group consisting of SEQ ID NO:l (HOG3), 
SEQ ID NO:3 (HOG8), SEQ ID NO:5 (HOG18), SEQ ID NO:13 (IGFBP5), SEQ ID 
NO:15 (HFARP), SEQ ID NO:19 (mig-6) and SEQ ID NO:21 (SSR.4) is quantified in a 
test sample suspected of being neoplastic from the subject and in a non-neoplastic control 
sample. The quantity of the mRNA in the test sample is compared with the quantity of 
the mRNA in the non-neoplastic control sample. The subject is identified as having a 
cancer if the quantity of the protein is higher in the test sample than in the control sample. 

Another embodiment provides a method of imaging a tumor. An antibody which 
specifically binds to a polypeptide selected from the group consisting of SEQ ID NO:2 
(HOG3), SEQ ID NO:4 (HOG8), SEQ ID NO:6 (HOG18), SEQ ID NO:8 (PLOD2), SEQ 
ID NO: 14 (IGFBP5), SEQ ID NO: 16 (HFARP), SEQ ID NO:20 (mig-6) and SEQ ID 
NO:22 (SSR4) is administered to a subject or to a tissue sample from a subject. The 
antibody is covalently linked to a label. The label is detected and an image is formed of 
the distribution of the label in the subject or tissue sample. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The application file contains at least one drawing executed in color. Copies of 
this patent application publication with color drawings will be provided by the Office 
upon request and payment of the necessary fee. 

Figures 1A and IB show the time course of expression of HOGs in 1.5% oxygen. 
In Fig. 1A cultured glioblastoma cells (D247-MG) were switched to 1.5% oxygen at zero 
hours and the levels of transcripts of the individual genes determined by real-time PCR to 
produce the time-course of the hypoxia response. In Fig. IB the time course of CA9 
protein expression was measured by western blot analysis of lysates from D247-MG cells 
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grown in atmospheric oxygen or 1.5% oxygen. Molecular weight markers are shown to 
the left. 

Figures 2A and 2B show HOG induction by HIF-1 or hypoxia in malignant cells. 
In Fig. 2A D247-MG cells were transfected with HIF-1 a and cultured at either 
atmospheric or 1% oxygen. Transcript levels are displayed relative to the same standard 
as determined by real-time PCR. Fig. 2B depicts HOG induction in malignant cell lines 
derived from commonly occurring cancers as determined by lowering the oxygen 
concentration from atmospheric to 1.5% oxygen and measuring induction by real-time 
PCR. The cell lines used were Normal Human Astrocytes (1); glioblastomas D263-MG 
(2), D392-MG (3), D502-MG (4), D566-MG (5) and U87 (6); medulloblastomas D283- 
Med (7), D341-Med (8), D425-Med (9), D556-Med (10), D581-Med (11) and UW228 
(12); colon carcinomas SW480 (13) and HCT116 (14); non-small lung carcinoma NCI- 
H23 (15); and breast cancers SKBr3 (16) and MCF7 (17). Genes induced greater than 
10-fold are displayed as 10-fold. 

Figures 3A-3N show in vivo expression of HOGs in human solid tumors. 
Immunohistochemistry was used to co-localize CA9 (Fig. 3A, brown stain) and the 
chemical hypoxia ma rker, pimonidazole (Fig. B, green stain) in serial sections of an 
oropharyngeal squamous cell carcinoma, sccNij70. Regions staining red in B represents 
proliferating (IdUrd labeled) cells. A standard H & E stain of an adjacent section (Fig. 
3C) was used to show necrotic cells (staining red). In situ hybridization for NDRG1 
transcript (Fig. 3E) shows co-localization with CA9 (Fig. 3D) and pimonidazole (Fig. 3F) 
in an oropharyngeal squamous cell carcinoma. Peri-necrotic staining in GBMs was 
observed for CA9 (Figs. 3G and 3J), BNIP3 (Figs. 3H and 3K), NDRG1 (Figs. 31 and 
3L), IGFBP3 (Fig. 3M) and HFARP (Fig. 30). IGFBP3 stains endothelial cells in 
addition to hypoxic regions not adjacent to vessels (Fig. 3N). Arrows point to necrotic 
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areas. Magnification was lOx for 3A to 3C, 3G to 31 and 3M; 25x for 3D to 3F, 3L and 
30; 50x for 3J and 3K; and lOOx for 3N. 

DETAILED DESCRIPTION OF THE INVENTION 

The present inventors have discovered that the expression of certain genes is 
elevated in cells grown under hypoxic conditions. Specifically, the inventors discovered 
that expression of the genes HOG18, HOG3, HOG8, PLOD2, CA9, HXB, IGFBP5, 
STC1, HFARP, mig-6, and SSR4 is increased under hypoxic conditions in human 
glioblastoma cells and several human tumors in situ. These and other hypoxia 
overexpressed genes (HOGs) can be used for the diagnosis and treatment of cancer and 
angiogenesis-related conditions. The practical applications of the discovery include the 
use of antisense polynucleotides and antibodies as antitumor agents, the use of antisense 
polynucleotides and antibodies to disrupt angiogenesis in pathological tissues, the use of 
polynucleotides or polypeptides to promote angiogenesis in wound healing or 
regeneration of tissues, and the use of oligonucleotide probes and antibodies as tumor 
markers in diagnosis and prognosis. 

HOGs were identified based on Serial Analysis of Gene Expression (SAGE) 
(Velculescu VE, et al., Science 270:484-87 (1995)) of cells cultured under low oxygen 
conditions. Eleven genes (HOG18, HOG3, HOG8, PLOD2, CA9, HXB, IGFBP5, STC1, 
HFARP, mig-6, and SSR4) were identified whose expression previously was not known 
to be induced by hypoxia. Full-length cDNA sequences of these genes have been 
previously reported. The cDNA sequences for HOG18, HOG3, HOG8, PLOD2, CA9, 
HXB, IGFBP5, STC1, HFARP, mig-6, and SSR4 are shown in SEQ ID NOS: 1, 3, 5, 7, 9, 
1 1, 13, 15, 17, 19, and 21, respectively, and the corresponding encoded amino acid 
sequences are shown in SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, and 22. No 
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function has been assigned previously to HOG18 (accession number NM_019058), 
HOG3 (accession number NM_0 17606), and HOG8 (accession number BC007832). 
Known functional properties of the remaining eight genes are summarized below. 

The angiopoietin-related gene, HFARP, encodes a secreted protein reported to 
protect endothelial cells from apoptosis (Kim et al., Biochem J 346 Pt 3:603-610 (2000)). 

Transcription of mig-6 is induced by glucocorticoids, insulin, cAMP, retinoic acid 
vasoactive peptides, serum mitogen, diabetic nephropathy, and stress (Lee et al., Arch 
Biochem Biophys 269:106-1 13 (1989); Kent et al., Endocrinology 134:2237-2344 
(1994); Wick et al. (Exp Cell Res 219(2):527-535 (1995); Makkinje et al., J Biol Chem 
275:17838-47 (2000)). Transcription of mig-6 is regulated during the cell cycle, with 
peak levels around mid Gl (Varley et al, Biochem Biophys Res Commun 254:728-733 
(1999)). 

The delta subunit of signal sequence receptor, also referred to as SSR4 or 
translocon-associated protein (TRAP) delta, spans the ER membrane once and has most 
of its mass at the lumenal side (Hartmann et al., Eur J Biochem 214(2):375-381 (1993)). 
The genomic and cDNA of human SSR4 has been isolated (Brenner et al., Genomics 
44(1):8-14 (1997)). 

CA9 is expressed in renal cell and cervical carcinomas and is being exploited for 
diagnostic (Uemura et al, Br J Cancer 81(4):741-746 (1999); Nogradi A, Am J Pathol 
154: 1-1 (1998); Vermylen et al., Eur Respir J 14(4):806-811 (1999); U.S. Patent No. 
6,087,09) and therapeutic (Zavada et al, Br J Cancer 82(11):1808-1813 (2000)) U.S. 
Patent No. 5,387,676) purposes. CA9 is regulated by vHL in renal cells through 
degradation of HIF-la. CA9 is also increased by vHL mutations and shows peri-necrotic 
staining in various tumors (Ivanov et al, Proc Natl Acad Sci USA 95:12596-12601 
(1998); Wykoff CC, et al. Cancer Res 60:7075-83 (2000)). 
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Hexabrachion {HXB) is an extracellular matrix glycoprotein which promotes 
endothelial cell sprouting with basic fibroblast growth factor (Schenk S, Mol Biol Cell 
10:2933-43 (1999)). Expression of HXB is correlated with angiogenesis in breast cancer, 
gliomas, and lymphomas (Vacca A, et al., Leuk Lymphoma 22:473-81 (1996); Jallo GI, 
et al., Neurosurgery 41:1052-9 (1997); Tokes AM, et al., Pathol Res Pract 195:821-8 
(1999)). Antibodies specific for HXB can inhibit angiogenesis (Canfield AE and Schor 
AM, J Cell Sci 108:797-809 (1995)) and anti-sense therapy halts vascular thickening of 
pulmonary arteries (Cowan KN, et al., J Clin Invest 105:21-34 (2000)). Bigner & 
Zalutsky (U.S. Patent No. 5,624,659) have described methods of treating brain tumors 
using radiolabeled monoclonal antibodies to HXB. Kimura (U.S. Patent No. 5,436,132) 
has demonstrated the quantitative determination of HXB by immunoassay in 
cerebrospinal fluid as a glioma marker. 

PLOD2 is a 1ysyl hydroxylase which is involved in angiogenesis. Inhibitors of 
PLOD2 block collagen synthesis and promote the effectiveness of other compounds 
which inhibit angiogenesis (U.S. Patent No. 5,021,404). PLOD2 acts synergistically to 
inhibit angiogenesis when administered together with an angiostatic compound such as 
heparin or a heparin analogue (U.S. Patent No. 5,021,404). Several inhibitors of PLOD2 
are known (U.S. Patent Nos. 5,328,913 and 4,797,471). 

Ischemia produces an immediate decrease in expression of IGFBP5 in neonatal 
rat brain (Clawson et al., Biol Signals Recept 8(4-5):28 1-293 (1999)). At longer times 
following an ischemic event, stimulation of IGFBP5 expression has been observed (Lee, 
et al. J Cereb Blood Flow Metab 16(2):227-236 (1996); Clawson et al., Biol Signals 
Recept 8(4-5):281-293 (1999)). 

IGFBP5 and stanniocalcin (STC1) have been used as markers for vascular 
endothelial cells in tumors (St. Croix B, et al. Science 289:1 197-202 (2000)). STC1 is 
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induced during endothelial cell differentiation in an in vitro model (Kahn J, et al. Am J 
Pathol 156:1887-900 (2000)). STC1 mRNA is found in several cancer cell lines and 
tumor tissues, and the use of STC1 as a molecular marker for tumors has been suggested 
(Fujiwara et al, Int J Oncol 16:799-804 (2000); Miura W, et al., APMIS 108:367-372 
(2000)). 

Disrupting the expression of any one of HOG3, HOG8, HOG18, PLOD2, 
HFARP, mig-6, CA9, HXB, SSR4, IGFBP5, and STC1 individually or in combination can 
be used to inhibit or treat angiogenesis-related conditions. Such conditions include 
retinopathy, microvasculopathy, inflammatory conditions such as rheumatoid arthritis, 
and skin inflammations like psoriasis. Antisense oligonucleotides or antisense 
polynucleotides that specifically bind to transcripts of these genes can be used to prevent 
their translation in vivo. 

Oligonucleotides or polynucleotides based on the genes identified here can be 
delivered therapeutically to cells to inhibit angiogenesis. As defined herein, the terms 
"oligonucleotide" and "polynucleotide" are used interchangeably and either refers to two 
or more nucleotides linked covalently through phosphodiester bonds. Antisense 
constructs of HOG3, HOGS, HOG18, PLOD2, HFARP, mig-6,CA9, HXB, SSR4, IGFBP5 
or STC1, either alone or in combination, can be administered therapeutically to inhibit 
angiogenesis. Antisense constructs typically contain a promoter located 3' to and 
operably linked to the sequence encoding the desired antisense polynucleotide or 
antisense polynucleotide. Upon initiation of transcription at the promoter, an RNA 
molecule is transcribed which is complementary to the native mRNA molecule of the 
gene. 

The polynucleotides of the present invention encode all or a portion of the 
polypeptides HOG3, HOG8, HOG18, PLOD2, HFARP, mig-6,CA9, HXB, SSR4, 
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IGFBP5 and STC1 . These polynucleotides can be isolated and purified free from other 
nucleotide sequences by standard purification techniques, using restriction enzymes to 
isolate fragments comprising the coding sequences of interest. The polynucleotide 
molecules are preferably intron-free. Such cDNA molecules can be made inter alia by 
using reverse transcriptase with HOGS, HOG8, HOG18, HFARP, mig-6,CA9, HXB, 
SSR4, IGFBP5 and STC1 mRNA as a template. The polynucleotide molecules of the 
invention can also be made using the techniques of synthetic chemistry. The degeneracy 
of the genetic code permits alternate nucleotide sequences to be synthesized that will 
encode the desired amino acid sequence. All such nucleotide sequences are within the 
scope of the present invention. Degenerate nucleotide sequences encoding the 
polypeptides HOG3, HOG8, HOG18, PLOD2, HFARP, mig-6,CA9, HXB, SSR4, 
IGFBP5 and STC1, as well as homologous nucleotide sequences which are at least about 
50, 55, 60, 65, 70, preferably about 75, 90, 96, or 98% identical to a nucleotide sequence 
shown in SEQIDNOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, and 21 and the complements 
thereof also are within the scope of the present invention. Percent sequence identity 
between the sequences of two polynucleotides is determined using computer programs 
such as ALIGN which employ the FASTA algorithm, using an affine gap search with a 
gap open penalty of - 1 2 and a gap extension penalty of -2. Complementary DNA 
(cDNA) molecules, species homologs, and variants of HOG3, HOG8, HOG18, PLOD2, 
HFARP, mig-6,CA9, HXB, SSR4, IGFBP5 and STC1 which encode polypeptides with 
comparable biological activity also are within the scope of the present invention. 
Polynucleotide molecules of the invention can be propagated in vectors and cell lines as 
is known in the art. The constructs may be on linear or circular molecules. They may be 
on autonomously replicating molecules or on molecules without replication sequences. 



12 



WO 03/010205 



PCT/US02/23786 



Any technique available in the art can be used to introduce genetic constructs into 
the cells. These include, but are not limited to, transfection with naked or encapsulated 
nucleic acids, cellular fusion, protoplast fusion, viral infection, and electroporation. 
Introduction of genetic constructs may be carried out in vitro or in vivo. 

Antisense intervention in the expression of specific genes can also be achieved by 
the use of synthetic antisense polynucleotide sequences (see Lefebvre-d'Hellencourt et al, 
Eur Cytokine Net. 6:7 (1995); Agrawal, Tibtech, 14:376 (1996); Lev-Lehman et al, 
Antisense Oligomers in vitro and in vivo. In Antisense Therapeutics, A. Cohen and S. 
Smicek, eds (Plenum Press, New York) (1997)). Antisense polynucleotide sequences 
may be short sequences of DNA, typically at least 12, 15, 17, 20, 25, 30, 35, 40, 45, or 50 
nucleotides in length, but may be as small as a 7-mer (Wagner et al, Nature 
Biotechnology 14:840-844 (1996)), designed to complement a target mRNA of interest 
and form an RNA:antisense duplex. This duplex formation can prevent processing, 
splicing, transport or translation of the relevant mRNA. An antisense compound 
hybridizes specifically when binding of the compound to the target RNA molecule 
interferes with the normal function of the target RNA and there is little or no measurable 
non-specific binding of the antisense compound to non-target sequences under conditions 
used for assays or in vivo therapeutic treatment. 

When employed as pharmaceuticals, the antisense polynucleotides are usually 
administered in the form of pharmaceutical compositions. These compounds can be 
administered by a variety of routes including oral, rectal, transdermal, subcutaneous, 
intraperitoneal, intravenous, intramuscular, and intranasal. Pharmaceutical compositions 
containing oligonucleotides of the invention are prepared in any manner well known in 
the pharmaceutical art and comprise at least one active compound. It is contemplated 
that the pharmaceutical composition can be administered directly into a tumor to be 
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treated. The compositions of the invention can be formulated so as to provide quick, 
sustained, or delayed release of the active ingredient after administration to the patient by 
employing formulations known in the art. 

Another method of delivery involves delivery of the naked antisense 
polynucleotides across the dermal layer. The delivery of naked antisense polynucleotides 
is well known in the art. See, for example, Feigner et al.,U.S. Pat. No. 5,580,859. It is 
contemplated that the antisense polynucleotides can be packaged in a lipid vesicle before 
delivery of the antisense polynucleotide. 

An antisense polynucleotide or antisense construct is effective over a wide dosage 
range and is generally administered in a pharmaccutically effective amount. An effective 
amount is that amount which when administered alleviates the symptoms or inhibits 
tumor cell growth. Normal dosage amounts can vary from 0.1 to 100,000 micrograms, 
up to a total dose of about 1 g, depending upon the route of administration. The course of 
therapy may last minutes, hours, days, or up to several months or until diminution of the 
disease is achieved. Preferably the effective amount is from about 0.02 mg/kg body 
weight to about 20 mg/kg body weight. However, the amount of the antisense 
polynucleotide or antisense construct actually administered usually will be determined by 
a physician in light of the relevant circumstances, including the condition to be treated, 
the chosen route of administration, the actual compound administered, the age, weight, 
and response of the individual patient, the severity of the patient's symptoms, and the 
like. 

Antibodies or antigen-binding fragments that bind to any one of the polypeptides 
HOG3, HOG8, HOG18, PLOD2, HFARP, mig-6, CA9, HXB, SSR4, IGFBP5, or STC1 
can be used individually or in combination to inhibit angiogenesis. Antibodies or 
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antigen-binding fragments bind specifically to these gene products preventing 
physiological action of the polypeptides. 

Antibodies directed against the polypeptides of this invention are 
immunoglobulins (e.g., IgG, IgA, IgM, IgD, or IgE) or portions thereof that are 
immunologically reactive with the polypeptide of the present invention. As used herein, 
the term "antibody" includes whole immunoglobulin molecules, fragments of 
immunoglobulin molecules, and modified or synthetic immunoglobulins. The term 
"antibody" also includes single-chain antibodies, which generally consist of a variable 
domain of a heavy chain linked to a variable domain of a light chain. The production of 
single-chain antibodies is well known in the art (see, e.g., U.S. Pat. No. 5,359,046). An 
antibody of this invention may also be a humanized antibody, which refers to a molecule 
that has its antigen-binding regions derived from a non-human species immunoglobulin 
and the remainder of the antibody molecule derived mainly from a human 
immunoglobulin antibodies which are known in the art (see, e.g. U.S. Pat. Nos. 5,777,085 
and 5,789,554). It can be a molecule that has multiple binding specificities, such as a 
bifunctional antibody. Bifunctional antibodies can be prepared by any technique known 
to those of skill in the art, including the production of hybrid hybridomas, disulfide 
exchange, chemical cross-linking, addition of peptide linkers between two monoclonal 
antibodies, the introduction of two sets of immunoglobulin heavy and light chains into a 
particular cell line, and so forth. Alternatively, peptides corresponding to specific regions 
of the polypeptide encoded by the target gene may be synthesized and used to create 
immunological reagents according to well known methods. 

Antibodies directed against a polypeptide encoded by a target gene may be 
generated by immunization of a mammalian host, including a rat, rabbit, goat, sheep, 
horse, pig, or primate. Such antibodies may be polyclonal or monoclonal. Preferably 
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they are monoclonal. Methods to produce polyclonal and monoclonal antibodies are well 
known to those of skill in the art. For a review of such methods, see Harlow & Lane 
(1988) Antibodies, A Laboratory Manual; Yelton, et al, Ann. Rev. of Biochem. 50:657- 
80 (1981); and Ausubel, et al., Current Protocols in Molecular Biology, John Wiley & 
Sons, (1989)). Determination of immunoreactivity with a polypeptide encoded by a 
target gene may be made by any of several methods well known in the art, including by 
immunoblot assay and ELISA. Monoclonal antibodies with affinities of 10" 8 M" 1 or 
preferably 10" 9 to 10" 10 M' 1 or stronger are considered specific to a given protein and are 
typically made by standard procedures as described, e.g., in Harlow & Lane, 1988. 

Additionally, one of skill in the art has a variety of methods available which may 
be used to alter the biological properties of the antibodies of this invention. Such 
methods include chemical alteration, addition of buffer components, or amino acid 
substitutions which can increase or decrease the stability or half-life, irnmunogenicity, 
toxicity, affinity, or yield of a given antibody molecule. 

Angiogenesis can also be inhibited by decreasing translation of mRNA by 
reducing the amount of available mRNA through the use of ribozymes that are capable of 
cleaving mRNA expressed by HOGS, HOG8, HOG18, PLOD2, HFARP, mig-6, CA9, 
HXB, SSR4, IGFBP5, and STC1. Ribo2ymes can be administered directly or as a 
ribozyme-expressing construct. The primary sequence of the target gene can be used to 
design ribozymes that can target and cleave specific essential gene sequences. There are 
a number of different types of ribozymes. Most synthetic ribozymes are generally 
hammerhead, Tetrahymena, and hairpin ribozymes. Methods of designing and using 
ribozymes to cleave specific RNA species are known in the art, see Zhao, et al., Mol Cell 
Neurosci 1 1:92-97(1998); Lavrovsky et al. (1997); and Eckstein "Exogenous Application 
of Ribozymes for Inhibiting Gene Expression", in Oligonucleotides as Therapeutic 
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Agents, Ciba Foundation Symposium 209, John Wiley & Sons, Chichester, England, pp. 
207-217 (1997)). 

It is sometimes desirable to promote angiogenesis, for example, to aid in wound 
healing, bone healing, follicular development, tissue regeneration following ischemia, or 
other conditions in which increased blood flow to a tissue or organ is desirable. 
Increased vascularization results in increased blood flow, which aids in healing and 
developing damaged tissues. Angiogenesis can be promoted by administering any one of 
the polypepetides HOG3, HOG8, HOG18, PLOD2, HFARP, CA9, HXB, mig-6, SSR4, 
IGFBP5, or STC1, individually or in combination. Methods of polypeptide expression, 
purification, and formulation are well-known in the art and any may be used without 
limitation. 

It is also possible to increase expression of HOG3, HOG8, HOG18, PLOD2, 
HFARP, CA9, HXB, mig-6, SSR4, IGFBP5, or STC1 by administering a vector 
comprising at least seven nucleotides that encode any part or all of one or more of the 
genes HOG3, HOG8, HOG18, PLOD2, HFARP, CA9, HXB, mig-6, SSR4, IGFBP5, or 
STC1 operably linked to a promoter. Expression of sense mRNA molecules encoding 
HOG3, HOG8, HOG18, HFARP, mig-6,CA9, HXB, SSR4, IGFBP5 or STC1 
polypeptides promotes angiogenesis. Methods for obtaining the polynucleotides required 
for this embodiment are well-known in the art. 

Disrupting the expression of any one of HOG3, HOG8, HOG18, PLOD2, 
HFARP, mig-6, SSR4, and IGFBP5 individually or in combination can be used to treat 
tumors. These genes are important in vascularization of tumors, because vascularization 
allows tumors to increase in size and to undergo metastasis. Antisense polynucleotides or 
oligonucleotides targeted to these genes can be used to prevent translation in vivo, which 
can prevent angiogenesis and stop or reduce tumor growth. Gene therapy to increase 
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expression of angiostatin, an inhibitor of angiogenesis, was recently demonstrated to 
inhibit the growth of tumors in mice (Matsumoto et al., Oral Oncol 37:369-78 (2001)), 
thereby establishing the feasibility of blocking tumor growth by introducing genes which 
inhibit angiogenesis. Production and use of antisense polynucleotides is known in the art 
and was discussed previously. Antibodies or antigen-binding fragments that bind to one 
of the polypeptides HOG3, HOG8, HOG18, HFARP, mig-6, SSR4, or IGFBP5 can also 
be used individually or in combination to treat tumors. 

Quantifying gene expression of HOGS, HOG8, HOG18, HFARP, mig-6, PLOD2, 
SSR4, or IGFBP5, either singly or in combination, can be used to diagnose cancer in a 
subject. Expression of HOGS, HOG8, HOG18, HFARP, mig-6, PLOD2, SSR4, or 
IGFBP5 in a test sample suspected of being cancerous can be compared to the expression 
of the same gene or genes in a second sample from a normal subject. Increased 
expression of at least one gene in the test sample relative to the normal sample identifies 
the test sample as potentially cancerous. Any method for observing gene expression can 
be used, without limitation. Common methods are quantification of expressed mRNA, 
e.g., by Northern blot analysis or other hybridization techniques, or quantification of 
expressed polypeptides by SDS-PAGE, Western blot, or immunoassay. 

For gene therapy purposes, cells can be transfected in vitro and administered to a 
subject. Alternatively, cells can be directly transfected in vivo. Delivery of nucleic acid 
molecules can be accomplished by any means known in the art. Gene delivery vehicles 
are available for delivery of polynucleotides to a cell, a tissue, an organ, or a mammal for 
expression. For example, a polynucleotide or oligonucleotide of the invention can be 
administered either locally or systemically in a gene delivery vehicle. Gene delivery 
constructs can contain viral or non-viral vectors in either in vivo or ex vivo modality. 
Expression of the gene of interest can be driven by endogenous mammalian or 
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heterologous promoters. Expression of the coding sequence in vivo can be either 
constitutive or regulated. The invention includes gene delivery vehicles capable of 
expressing the contemplated polynucleotides. The gene delivery vehicle is preferably a 
viral vector and, more preferably, a retroviral, adenoviral, adeno-associated viral, herpes 
viral, or alphaviral vector. The viral vector can also be an astroviral, coronaviral, 
orthomyxoviral, papovaviral, paramyxoviral, parvoviral, picornaviral, poxviral, togaviral 
vector. See generally, Jolly, Cancer Gene Therapy 1:51-64 (1994); Kimura, Human 
Gene Therapy 5:845-852 (1994), Connelly, Human Gene Therapy 6:185-193 (1995), and 
Kaplitt, Nature Genetics 6:148-153 (1994). 

Delivery of the gene therapy constructs of this invention into cells is not limited to 
the above mentioned viral vectors. Other delivery methods may be employed such as, for 
example, nucleic acid expression vectors; polycationic condensed DNA {see Curiel, Hum 
Gene Ther 3: 147-154 (1992); ligand linked DNA (see Wu, J. Biol. Chem. 264: 16985- 
16987 (1989)); eucaryotic cell delivery vehicles (see U.S. Pat. No. 6,015,686); deposition 
of photopolymerized hydrogel materials; hand-held gene transfer particle gun (U.S. Pat. 
No. 5,149,655); ionizing radiation (U.S. Pat. No. 5,206,152 and WO 92/1 1033); nucleic 
charge neutralization; or fusion with cell membranes. Additional approaches are 
described in Philip, Mol. Cell. Biol. 14:2411-2418 (1994) and in Woffendin, Proc. Natl. 
Acad. Sci. 91:1581-585 (1994). The sequence can be inserted into a vector containing 
control sequences for high level expression. The vector can be incubated with synthetic 
gene transfer molecules including polymeric DNA-binding cations like polylysine, 
protamine, or albumin. A DNA-binding molecule can in turn be linked, preferably 
covalently, to a cell targeting ligand which binds specifically to a desired cell surface 
receptor expressed on a target cell. Targeting ligands include, for example, 
asialoorosomucoid (Wu and Wu, J. Biol. Chem. 262:4429-4432 (1987)); insulin 
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(Hucked, Biochem. Pharmacol. 40:253-263 (1990)); galactose (Plank, Bioconjugate 
Chem 3:533-539 (1992)); lactose; and transferrin. Naked DNA may also be employed. 
Exemplary naked DNA introduction methods are described in PCT Patent Publication 
No. WO 90/1 1092 and U.S. Pat. No. 5,580,859. Uptake efficiency may be improved 
using biodegradable latex beads which are efficiently transported into cells after 
endocytosis. The method may be improved further by treatment of the beads to increase 
hydrophobicity and thereby facilitate disruption of the endosome and release of the DNA 
into the cytoplasm. Liposomes, that can act as gene delivery vehicles are described in 
U.S. Pat. No. 5,422,120, PCT Patent Publication Nos. WO 95/13796, WO 94/23697, and 
WO 91/144445, and EP No. 524,968. 

The pharmaceutical compositions of this invention may be administered using 
microspheres, microparticulatc delivery systems, or other sustained release formulations. 
Sustained release formulations can be placed in, near, or otherwise in communication 
with affected tissues or the bloodstream. 

The methods of this invention also may be accomplished using liposomes, which 
can optionally contain other agents to aid in targeting or administration of the 
compositions to the desired treatment site. Liposomes containing compositions 
contemplated for use with methods of the invention may be prepared by well-known 
methods (See, e.g. DE 3,218,121; Epstein etal. (1985) Proc. Natl. Acad. Sci. U.S.A. 
82:3688-92; Hwang et al. (1980) Proc. Natl. Acad. Sci. U.S.A. 77:4030-34; U.S. Pat. 
Nos. 4,485,045 and 4,544,545). 

Effective doses of the pharmaceutical compositions of the present invention will 
vary depending upon many different factors, including the form of the composition 
administered, the means of administration, target site, physiological state of the patient, 
antibody affinity, and other medicments administered. Thus, treatment dosages will need 
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to be titrated to optimize safety and efficacy; such can be readily determined and are 
routine to the ordinarily skilled artisan. In determining the effective amount of 
polypeptide or polynucleotide to be administered, the physician evaluates, for example, 
the particular composition used, the disease state being diagnosed; the age, weight, and 
condition of the patient, formulation toxicities, disease progression, etc. The dose will 
also be determined by the existence, nature, and extent of any adverse side-effects that 
accompany the administration of a particular formulation. Doses ranging from about 10 
ng to 1 g polypeptide per patient are typical. Doses generally range between about 0.01 
and about 50 mg polypeptide per kilogram of body weight; preferably between about 0. 1 
and about 5 mg/kg polypeptide of body weight. 

Oligonucleotide probes and antibodies can be used as tumor markers in diagnosis 
and prognosis of cancer. The expression product monitored may be RNA or protein. 
Multiple expression products, e.g., 2, 3, 4, 5, 7, 10, 15, 20, 30, 50, 100, 300, 500, or 1000 
or more expression products can be quantified simultaneously. Methods of monitoring 
gene expression are well known in the art and any may be used. For example, RNA 
levels can be measured by Northern blotting and other hybridization techniques, nuclease 
protection, microarrays, RT-PCR, and differential display. The term quantifying when 
used in the context of quantifying transcription levels of a gene can refer to absolute or to 
relative quantification. Absolute quantification may be accomplished by inclusion of 
known concentration(s) of one or more control target nucleic acids and referencing the 
hybridization intensity of unknowns with the known target nucleic acids, e.g., through 
generation of a standard curve. Alternatively, relative quantification can be 
accomplished by comparison of hybridization signals between a sample derived from a 
test subject and a sample derived from a normal subject to determine differences in 
hybridization intensity and, by implication, transcription level. 
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One of skill in the art can readily determine differences in the amount of gene 
expression product from the test sample as compared to a normal subject using, e.g., 
Northern blots and nucleotide probes. The quantity of mRNA expressed from at least 
one of HOG3, HOG8, HOG18, HFARP, mig-6, PLOD2, SSR4, or IGFBP5 in a test 
sample of a human suspected of having cancer, can be compared with the mRNA 
expression from at least one of HOG3, HOG8, HOG18, HFARP, mig-6, PLOD2, SSR4, 
and IGFBP5 in a normal sample. This can be done, for example, using in situ 
hybridization in tissue section or in Northern blots containing mRNA. A higher level of 
mRNA expressed from a gene represented by a HOG3, HOG8, HOG18, HFARP, mig-6, 
PLOD2, SSR4, and IGFBP5 polynucleotide in the test sample as compared to the normal 
sample is indicative or suggestive of cancer in the suspect human who has provided the 
test sample. Preferably, the increased level of mRNA expressed from a HOG3, HOG8, 
HOG18, HFARP, mig-6, PLOD2, SSR4, or IGFBP5 gene in the test sample is at least 
25%, 50%, 100%, 1 50%, 200%, or 250% higher than in the normal body sample. 

To facilitate detection any polynucleotide or oligonucleotide of this invention can 
be labeled using standard methods. A wide variety of labels and conjugation techniques 
are known and are reported extensively in both the scientific and patent literature. For 
example, polynucleotides or oligonucleotides can be radiolabeled with 32 P or covalently 
linked to a fluorescent or biotinylated molecule. Other techniques such as high density 
DNA array hybridization, ribomiclease protection assay, and serial analysis of gene 
expression can also be used. Oligonucleotide probes specific to the nucleotides encoded 
by HOG3, HOG8, HOG18, HFARP, mig-6, PLOD2, SSR4, and IGFBP5 can be 
generated using the polynucleotide sequences o?HOG3, HOG8, HOG18, HFARP, mig-6, 
PLOD2, SSR4, and IGFBP5 genes. The probes are preferably at least 12, 14, 16, 18, 20, 
22, 24, or 25 nucleotides in length and can be less than 2, 1, 0.5, 0.1, or 0.05 kb in length. 
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The probes can be, for example, synthesized chemically, generated from longer 
polynucleotides using restriction enzymes, or amplified enzymatically. The probes can 
be labeled, for example, with a radioactive, biotinylated, or fluorescent tag. A mixture of 
probes can also be used. Such mixture can contain a plurality of probes which are 
specific to different genes identified in this invention so that the expression of one or 
more genes can be monitored simultaneously. Alternatively, each of a plurality of probes 
can be used separately. 

The antibodies of the present invention can be used to detect any one of HOG3, 
HOG8, HOG 18, HFARP, mig-6, PLOD2, SSR4, and IGFBP5 in histological sections of 
glioma tissue as well as in other solid tumors, such as breast cancer and lung cancer. 
Tissue samples are preferably permeabilized with a sufficient amount of a suitable 
detergent to release membrane proteins into solution prior to immunological detection. 
One can detect antibody binding to extracts of tissue samples by any detection means 
known in the art, for example, radioimmunoassay, enzyme-linked immunoadsorbent 
assay, complement fixation, nephelometric assay, immunodiffusion, or 
immunoelectrophoretic assay. Alternatively, the antibodies can be used as an 
immunohistochemical reagents to visualize HOG3, HOG8, HOG18, HFARP, mig-6, 
PLOD2, SSR4, and IGFBP5 polypeptides in tissue sections. 

A particularly useful stain for use in enzyme-linked antibody assays employs 
peroxidase, hydrogen peroxide and a chromogenic substance such as aminoethyl 
carbazole. The peroxidase (a well known enzyme available from many sources) can be 
coupled to an antibody specific for one of HOG3, HOGS, HOG18, HFARP, mig-6, 
PLOD2, SSR4, or IGFBP5 or merely complexed to it via one or more antibodies. For 
example, a goat anti-peroxidase antibody and a goat antibody specific for one of HOG3, 
HOG8, HOG18, HFARP, mig-6, PLOD2, SSR4, and IGFBP5 can be complexed via an 
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anti-goat IgG. Such techniques are well known in the art. Other chromogenic substances 
and enzymes may also be used. 

The antibodies of the invention can be administered to a patient or to a tissue 
sample from a patient for locating a tumor or imaging analysis or a tumor. For such 
purposes, the antibodies are typically conjugated to an imaging agent, such as 123 1, 131 I, or 
m In. Alternatively, 13 C-enriched antibodies can also used in combination with magnetic 
resonance imaging. For in vitro analysis of tissue samples from a patient, a variety of 
imaging agents and techniques are known in the art. For example, the imaging agent can 
be a colored or fluorescent dye or an enzyme yielding a colored or fluorescent product. 
Methods of conjugation and production of isotopically enriched antibodies are routine 
and well known in the art. A diagnostically effective amount of antibody is one which 
allows the observer to distinguish between normal tissues and those containing elevated 
levels of HOG3, HOG8, HOG18, HFARP, mig-6, PLOD2, SSR4, or IGFBP5. 
Determination of such amounts is within the skill of the art. Methods of imaging or 
detecting the bound antibodies in a patient or in a tissue sample from a patient are also 
known in the art. For example, the patient may be scanned for radiation emitted by the 
imaging agent or a tissue section stained with the labeled antibody may be observed using 
a microscope. 

The compounds of this invention can also be utilized in radioimmuno- or 
radiation therapy. This process differs from the corresponding diagnostic techniques only 
in the quantity and type of isotope employed. The objective is the destruction of tumor 
cells by high-energy shortwave radiation with a minimum range. Suitable B-emitting 
ions are, for example, 46 Sc, 47 Sc, 48 Sc, 72 Ga, 73 Ga and 90 Y. Suitable a-emitting ions 
exhibiting short half-life periods are, for example, 2,1 Bi, 212 Bi, 213 Bi and 214 Bi. A suitable 
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nuclide emitting photons and electrons is 158 Gd which can he obtained from 157 Gd by 
neutron capture. 

All references and patents cited herein are incorporated by reference in their 
entirety. 

The following examples are provided by way of illustration and are not intended 
to limit the scope of the invention in any way. 

EXAMPLES 

Example 1 . Comparison of gene expression in normal and hypoxic human glioblastoma 
cells 

One application of the present invention involves quantitative comparison of gene 
expression in normal and tumor cells. RNA expression levels of HOG3, HOG8, HOG18, 
HFARP, mig-6, PLOD2, SSR4, and IGFBP5 were compared in normal and hypoxic 
human glioblastoma cells. 

Cells were grown using standard cell culture techniques either in equilibrium with 
atmospheric oxygen or using 1.5% oxygen, approximating tumor hypoxia levels. Real- 
time PCR from a cDNA template was performed using a thermocycler with continuous 
fluorescent monitoring capabilities (LightCycler™, Roche Diagnostics) and SYBR Green 
I (Molecular Probes, Eugene, OR) to analyze the kinetics of PCR product accumulation. 
PCR conditions and data analysis were reproduced as described (Loging WT, et al., 
Genome Res 10:1393-402 (2000)) except 0.5 uM PCR primer and 500 uM of each dNTP 
was used. Primers specific for a 221 -bp segment of j3-actin were used to confirm cDNA 
integrity and normalization of cDNA yields. Primers specific for each hypoxia-inducible 
gene were designed with 140- to 240-bp products (all primer sequences available upon 
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request). Relative expression levels were determined in duplicate by comparison to a 
serially diluted standard using the thermocycler software. 

Measurement of transcript levels using real-time PCR and SAGE analysis showed 
that expression of HOG3, HOG8, HOG18, HFARP, mig-6, PLOD2, SSR4, and IGFBP5 
in hypoxic glioblastoma cells was increased between 2- and 12-fold as compared to cells 
grown under normal aerobic conditions (Table 1). 



Table 1. Genes induced by hypoxia in glioblastoma cell line, D247-MG 

SAGE Tag" Gene Symbol 3 (Name) Accession b Fold Inc c SAGE Foldlnc 0 PCR 



TTTGTTAAAA HOG18* (hypothetical protein FLJ20500) NMJH9058 lOx 5.7x 

GCCACGTTGT HOGS* (hypothetical protein DKFZp434K1210) NM_017606 9x 4.0x 

GTGCTGGTGC HFARP * or PGAR* (Hepatic fibrinogen/angiopoietin- NM - 016109 8x 12x 

related protein, PPAR-y angiopoietin-related protein) 

CAGCCAAATA HOG8* (similar to F-box only protein 6, a receptor BC007832 8x 2.1x 

for ubiquitination targets) 

CTTAAGAAAA mig-6* (Mitogen-inducible gene 6) AL137274 7x 2.5x 

TGTTAGAAAA PLOD2 (Lysine hydroxylase 2) NM_000935 5x 4.4x 

GATAGCACAG IGFBP5 (Insulin-like growth factor binding protein 5) L27560 4x 4.6x 

GCTCTCTATG SSR4 (Trans locon associated protein delta) NM_006280 3x 2.3x 



a HUGO gene symbols are provided, or marked (*) if not yet available. Genes already known to be hypoxia are referenced. 
b GenBank or RefSeq accession number corresponding to the SAGE tag. 

°Fold increases (Fold Inc) are the ratio of hypoxic to normal transcript levels for SAGE and real-time PCR. 
d Not Tested. 

e SEQ ID NOS:23-30, respectively. 



Example 2. Time course of gene induction by hypoxia 

A time course of induction was performed on 12 hypoxia-inducible genes using 
real-time PCR (Fig. 1 A). These genes all had a time course similar to VEGF, except for 
CA9, NDRG1, HFARP andHOG18, which were induced to a higher fold induction. 
Most of the genes required a 12-hour exposure prior to significant induction, implying an 
adaptation to chronic, rather than acute, hypoxia. Western blotting using an antibody to 
CA9 showed that protein levels increased with a time course similar to that of transcript 
levels (Fig. IB). 
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Example 3. Regulation of hypoxia-induced genes by HIF-1 

HOG18, HOG3, HFARP, CA9, IGFBP5 and IGFBP3 were tested to see if these 
genes might be regulated by HIF-1. VEGF, an HIF-1 regulated gene, was used as a 
positive control (Ravi R, et al., Genes Dev 14:34-44 (2000)). Standard transient 
transfection was able to insert HIF-1 a subunit gene plasmid (or a lac-Z control plasmid) 
into about 20% of the D247-MG cells as demonstrated by 0-galactosidase staining. All 
of the above genes showed a reproducible increase in expression due to HIF-1 a at both 
atmospheric and 1% oxygen (Fig. 2A). 

Example 4. Hvpoxia-induced gene expression in malignant cell lines. 

HOG induction in malignant cell lines derived from commonly occurring cancers 
was determined by lowering the oxygen concentration from normal to 1.5% oxygen and 
measuring induction by real-time PCR. The 17 cell lines used were Normal Human 
Astrocytes (1), glioblastomas D263-MG (2), D392-MG (3), D502-MG (4), D566-MG (5) 
and U87 (6), medulloblastomas D283-Med (7), D341-Med (8), D425-Med (9), D556- 
Med (10), D581-Med (1 1) and UW228 (12), colon carcinomas SW480 (13) and HCT1 16 
(14), non-small lung carcinomas NCI-H23 (15) and breast cancers SKBr3 (16) and 
MCF7 (17). Genes induced greater than 10-fold are displayed as 10-fold. The results are 
displayed in (Fig. 2B). 

Example 5. In vivo studies of hvpoxia-induced genes. 

The in vivo response to hypoxic conditions in human solid tumors was examined. 
Pimonidazole, a bioreductive marker (Raleigh JA et al., Cancer Res 58:3765-8 (1998), 
was used to accurately mark the hypoxic cells (Wijffels KI, et al., Br J Cancer 83:674-83 
(2000)) of cervical or head and neck tumors. Staining of adjacent frozen sections 
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allowed determination of HOG expression co-localized with pimonidazole and other 
markers. Oropharynx carcinoma biopsies that were previously labeled with 
pimonidazole hydrochloride (Hypoxyprobe-1, Natural Pharmacia International Inc) and 
iododeoxyuridine (IdUrd), an S-phase marker, were obtained during diagnostic 
examination under anesthesia. Pimonidazole and IdUrd were injected intravenously, 2 h 
and 20 min, respectively, before biopsy as previously described (Wijffels KI et al., Br J 
Cancer 83:674-83 (2000)). 

Immunohistochemical staining for CA9 was performed on 5-8 um fresh frozen 
tissue sections using mouse monoclonal antibodies to the target hypoxia induced protein 
at a dilution of 3.2 mg/ml. The slides were fixed with acetone, blocked with horse serum, 
and sequentially incubated at room temperature with primary antibody, biotinylated 
secondary antibody, and avidin-biotin horseradish peroxidase complexes. Bound 
antibody was detected using 3,3'-diaminobenzidine and hydrogen peroxide, 
counterstained with 1% hematoxylin, and permanently mounted. 

For visualization of pimonidazole and IdUrd, 5 urn sections were placed in pre- 
cooled acetone at 4°C for 10 min, air-dried and rehydrated with PBS. Tissue DNA was 
denaturated in 2N HC1 for 10 min. To neutralize pH, sections were rinsed in 0. 1M 
Borax followed by rinsing in PBS. Sections were incubated for 45 min at 37°C with 1 
ug/ml anti-IdUrd and rabbit-anti-pimonidazole 1 :200 in polyclonal liquid diluent. Next, 
sections were incubated for 90 min at room temperature in goat-anti-rabbit- 
ALEXAFLUOR488 (Molecular Probes, Eugene, OR) and goat-anti-mouseCy3, both 1 
ug/ml in polyclonal liquid diluent. Between incubations the sections were rinsed in PBS 
and finally mounted with Fluorostab. 

Non-radioactive in situ hybridization was performed using digoxigenin-labeled 
antisense RNA probes. PCR was used to generate 350- to 600- bp products specific to 
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each HOG and these products were subcloned into a pBluescript KS- (Stratagene). After 
growth in E. coli, the plasmid was cut at a unique poly-linker site to create a linear probe. 
Digoxigenin-labeled RNA probes, from both the sense and antisense strands, were 
generated using the digoxigenin RNA labeling reagents and either T7 or T3 polymerase 
(Roche Diagnostics). Alternatively, the T7 promoter was incorporated into an antisense 
primer and the RNA probes were generated as described earlier (St. Croix B, et al, 
Science 289:1 197-202 (2000)). Fresh frozen sections are cut to 8 urn for in situ 
hybridization and processed as previously described (St. Croix B, et al., Science 
289:1197-202(2000)). 

Example 6. Diagnosis and localization of a tumor in a patient. 

Monoclonal antibodies to one of HOG3, HOG8, HOG18, HFARP, mig-6, 
PLOD2, SSR4, or IGFBP5 are coupled to 11 'in via via N-succinimidyl-3-(tri-n- 
butylstanyl)benzoate (see, e.g., Zalutsky M and Narala A, Appl. Radiat. Isot. 38:1051 
(1987). A pharmaceutical formulation of the labeled antibody is prepared in sterile 
pyrogen-free phosphate-buffered saline solution and administered intravenously to the 
subject. The tumor is localized using a gamma ray detector sensitive to in In emissions. 

Example 7. Treatment of a patient with a brain tumor. 

A subject found to have increased quantities of HOG3, HOG8, HOG18, HFARP, 
mig-6, PLOD2, SSR4, and IGFBP5 and having a solid tumor residing in the cerebral 
cortex is treated using therapeutic monoclonal antibodies that bind specifically to one of 
these proteins. The antibody is coupled to 131 I via N-succinhnidyl-3-(tri-n- 
butylstanyl)benzoate (see, e.g., Zalutsky M and Narula A, Appl. Radiat. Isot. 38:1051 
(1987)) to form a therapeutic monoclonal antibody. The therapeutic monoclonal 
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antibody is provided in a pharmaceutical formulation of sterile pyrogen-free phosphate- 
buffered saline solution and administered via intrathecal injection into the carotid artery. 
The patient receives 300 mCi of therapeutic antibody. The antibody is administered to 
the subject in a series of regular, periodic administrations. 
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CLAIMS 

We claim: 

1 . A method of inhibiting angiogenesis associated with wound healing, retinopathy, 
ischemia, inflammation, microvasculopathy, bone healing, skin inflammation, or 
follicular development, comprising: 

providing to a subject in need thereof an antisense polynucleotide comprising 15 
or more consecutive nucleotides of the complement of a sequence selected from the 
group consisting of SEQ ID NO:l (HOG3), SEQ ID NO:3 (HOG8), SEQ ID NO:5 
(HOG18), SEQ ID NO:9 (CA9), SEQ ID NO:ll (HXB), SEQ ID NO:13 (IGFBP5), SEQ 
ID NO:15 (HFARP), SEQ ID NO:17(STCl), SEQ ID NO:19 (mig-6) and SEQ ID NO:21 
(SSR4), whereby angiogenesis is inhibited. 

2. The method of claim 1 wherein the antisense polynucleotide is provided by 
administering an expression vector with expresses said antisense polynucleotide. 

3 . The method of claim 1 wherein the antisense polynucleotide is administered to the 
subject. 

4. A method of inhibiting angiogenesis associated with wound healing, retinopathy, 
ischemia, inflammation, microvasculopathy, bone healing, skin inflammation, or 
follicular development, comprising: 

administering to a subject in need thereof an antibody which specifically binds to 
a polypeptide selected from the group consisting of SEQ ID NO:2 (HOG3), SEQ ID 
NO:4 (HOG8), SEQ ID NO:6 (HOG18), SEQ ID NO:10 (CA9), SEQ ID NO:12 (HXB), 
SEQ ID NO: 14 (IGFBP5), SEQ ID NO: 16 (HFARP), SEQ ID NO: 18 (STC1), SEQ ID 
NO:20 (mig-6) and SEQ ID NO:22 (SSR4), whereby angiogenesis is inhibited. 

5. The method of claim 4 wherein the antibody is a human antibody. 

6. The method of claim 4 wherein the antibody is a humanized antibody. 

7. The method of claim 4 wherein the antibody is a chimeric antibody. 
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8. The method of claim 4 wherein the antibody is an antigen-binding fragment of an 
antibody. 

9. The method of claim 8 wherein the antigen-binding fragment is a single-chain Fv 
fragment. 

10. A method of promoting angiogenesis associated with wound healing, retinopathy, 
ischemia, inflammation, microvasculopathy, bone healing, skin inflammation, or 
follicular development, comprising: 

administering to a subject in need thereof a polypeptide selected from the group 
consisting of SEQ ID NO:2 (HOG3), SEQ ID NO:4 (HOG8), SEQ ID NO:6 (HOG18), 
SEQ ID NO: 10 (CA9), SEQ ID NO: 12 (HXB), SEQ ID NO: 14 (IGFBP5), SEQ ID 
NO:16 (HFARP), SEQ ID NO:18 (STC1), SEQ ID NO:20 (mig-6) and SEQ ID NO:22 
(SSR4), whereby angiogenesis is promoted. 

11. A method of promoting angiogenesis associated with wound healing, retinopathy, 
ischemia, inflammation, microvasculopathy, bone healing, skin inflammation, or 
follicular development, comprising: 

administering to a subject in need thereof a vector comprising a nucleotide 
sequence encoding a polypeptide selected from the group consisting of SEQ ID NO:2 
(HOG3), SEQ ID NO:4 (HOG8), SEQ ID NO:6 (HOG18), SEQ ID NO: 10 (CA9), SEQ 
ID NO: 12 (HXB), SEQ ID NO:14 (IGFBP5), SEQ ID NO:16 (HFARP), SEQ ID NO:18 
(STC1), SEQ ID NO:20 (mig-6) and SEQ ID NO:22 (SSR4) and a promotor, wherein the 
nucleotide sequence is operably linked to the promoter and is transcribed into a sense 
mRNA encoding said polypeptide upon transcription of the nucleotide sequence, 
whereby angiogenesis is promoted. 

12. A method of treating a tumor, comprising: 

providing to a subject in need thereof an antisense polynucleotide comprising 15 
or more consecutive nucleotides of the complement of a sequence selected from the 
group consisting of SEQ ID NO:l (HOG3), SEQ ID NO:3 (HOG8), SEQ ID NO:5 
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(HOG18), SEQ IDNO:13 (IGFBP5), SEQ IDNO:15 (HFARP), SEQ IDN0:19 (mig-6) 
and SEQ ID N0:21 (SSR4), whereby the growth of the tumor is diminished. 

1 3 . The method of claim 1 2 wherein the antisense polynucleotide is provided by 
administering an expression vector which expresses said antisense polynucleotide. 

14. The method of claim 12 wherein the antisense polynucleotide is administered to 
the subject. 

15. A method of treating a tumor, comprising: 

administering to a subject in need thereof an antibody which specifically binds to 
a polypeptide selected from the group consisting of SEQ ID NO:2 (HOG3), SEQ ID 
NO:4 (HOG8), SEQ ID NO:6 (HOG18), SEQ ID NO:14 (IGFBP5), SEQ ID NO: 16 
(HFARP), SEQ ID NO:20 (mig-6) and SEQ ID NO:22 (SSR4), whereby the growth of 
the tumor is diminished. 

1 6 . The method of claim 1 5 wherein the antibody is a human antibody. 

1 7 . The method of claim 1 5 wherein the antibody is a humanized antibody. 

1 8 . The method of claim 1 5 wherein the antibody is a chimeric antibody. 

19. The method of claim 15 wherein the antibody is an antigen-binding fragment. 

20. The method of claim 1 9 wherein the antigen-binding fragment is a single-chain 
Fv fragment. 

21. The method of claim 1 5 wherein the antibody is covalently linked to a 
chemotherapeutic anti-tumor agent or a radiotherapeutic anti-tumor agent. 

22. A method of diagnosing cancer in a subject, comprising: 

quantifying a polypeptide selected from the group consisting of SEQ ID NO:2 
(HOG3), SEQ ID NO:4 (HOG8), SEQ ID NO:6 (HOG18), SEQ ID NO:8 (PLOD2), SEQ 
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ID NO: 14 (IGFBP5), SEQ ID NO: 16 (HFARP), SEQ ID NO:20 (mig-6) and SEQ ID 
NO:22 (SSR4), in a test sample suspected of being neoplastic from the subject and in a 
non-neoplastic control sample; 

comparing the quantity of the polypeptide in a test sample suspected of being 
neoplastic with the quantity of the polypeptide in a non-neoplastic control sample; and 

identifying the test sample as cancerous if the quantity of the polypeptide is 
higher in the test sample than in the control sample. 

23 . The method of claim 22 wherein the cancer is selected from the group consisting 
of breast cancer, colon cancer, and lung cancer. 

24. The method of claim 22 wherein the cancer is glioblastoma. 

25 . The method of claim 22 wherein the step of quantifying is performed using an 
immunoassay. 

26. The method of claim 25 wherein the step of quantifying is performed using 
Western blot or immunohistochemical assay. 

27. A method of diagnosing cancer in a subject, comprising: 

quantifying an mRNA selected from the group consisting of SEQ ID NO: 1 
(HOG3), SEQ ID NO:3 (HOG8), SEQ ID NO:5 (HOG18), SEQ ID NO:7 (PLOD2), SEQ 
ID NO: 13 (IGFBP5), SEQ ID NO: 15 (HFARP), SEQ ID NO: 19 (mig-6) and SEQ ID 
NO:21 (SSR4), in a test sample suspected of being neoplastic from the subject and in a 
non-neoplastic control sample; 

comparing the quantity of the mRNA in a test sample suspected of being 
neoplastic with the quantity of the mRNA in a non-neoplastic control sample; and 

identifying the test sample as cancerous if the quantity of the mRNA is higher in 
the test sample than in the control sample. 

28. The method of claim 27 wherein the step of quantifying employs a nucleic acid 
hybridization to a probe. 



34 



WO 03/010205 



PCT/US02/23786 



29. The method of claim 28 wherein the step of quantifying is performed using a 
Northern blot. 

30. The method of claim 28 wherein the step of quantifying is performed using 
hybridization to probes in an array. 

3 1 . The method of claim 27 wherein mRNA is amplified before quantification. 

32. The method of claim 27 wherein the step of quantifying is performed using RT- 
PCR. 

33. A method of imaging a tumor comprising: 

administering to a subject or to a tissue sample from a subject an antibody which 
specifically binds to a polypeptide selected from the group consisting of SEQ ID NO:2 
(HOG3), SEQ ID NO:4 (HOGS), SEQ ID NO:6 (HOG18), SEQ ID NO:8 (PLOD2), SEQ 
ID NO: 14 (IGFBP5), SEQ ID NO: 16 (HFARP), SEQ ID NO:20 (mig-6) and SEQ ID 
NO:22 (SSR4), wherein the antibody is covalently linked to a label; and 

detecting the label, whereby an image is formed of the distribution of the label in 
the subject or tissue sample. 

34. The method of claim 33 wherein the label is radioactive, fluorescent, or colored. 
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SEQUENCE LISTING 

<110> Riggins, Gregory- 
Lai, Anita 

<120> GENES INDUCED BY HYPOXIA 



<130> 000250.00012 

<150> 60/307,600 
<151> 2001-07-26 

<160> 30 

<170> FastSEQ for Windows Version 4.0 

<210> 1 
<211> 2133 
<212> DNA 

<213> Homo sapiens 
<400> 1 

agggatttcc ccatttctgt ttgctgcctg aaagcaggat gaggaaggcc aaggagagtc 60 

cttgcacccg tgagcgtcag gatgaggaaa tgaeaggagg aagacgtggg tttgggttag 120 

tggctgctgg cgttttggcc cttggtgttt ctggagcctc cagggatcta ggggagcctg 180 

ggctgcgtgc atgtcgataa gcagagctgt tcttggggag aaggagggag gtctcgggag 240 

tgtagcacca tgccaaccag ccctgcgcga agacagagtg agccacgccc ggatggcagg 300 

gcatgtttct gttttggtgt ctcactttcc tcccagcgtg acttatttgg ggattcctca 360 

gggcctaatg gaatgtgact gcccactgcc cagctgcctc gggtacaagt cctggcccta 420 

tgtcccagct gtcaggggct cagggaatcc tacccagcca cctgtcctgg gatggagtgt 480 

cagcatccac cccttggttg tcatcgaggc cgccctccca gtcctgggtg aagatatttg 54 0 

ggccaccagg gctcccttgg ccccttcacg taggaaatag acacgtgctt tttaatgcag 500 

gacactttga gtgttacaaa atctgtagac ctggcagtag ggtcatgatg ttgggaaggg 660 

tgtagtgccc taggttggtg acagaaggga cagacacttg tgcacaggtg tctttggtga 720 

tggggttttt ttttttataa cttagtaaaa aaaaaaaaaa atgtatgtgg aattctgtct 780 

cttggtaaag ctcaaagcca ggctagcctg aggtggcgca gggctctcct tcctgtccct 840 

tcgatctcct tgagaattaa gagctggcag ctgctgatgg tgtttcccaa cccccctcac 900 

ttcccaagac aacccccagc ttcaggtcct catggggagg ggagggcacg ttcttgacac 960 

atgggaactt cgctcaggag ggcctcccct tcccctctcc ctcagagttt tcactgccgt 1020 

ctcgtcttta gaaagctgtt tgaattcccc ccgcccccag tttggaccgt gtagatataa 1080 

ctggatatac ggatttttct ctttgtgcag gcttcttatg ccgttggtat acagggcagg 1140 

aaagagagga ataaagggag agagcagtgt ggaaaccacg gtggttttgc tttgttctta 1200 

ctaggttttg gtgccacctt ccctgcctgc gcttgtgccc cctctcctcc ttggcactgg 1260 

cggcctcctt gcctcccttc cacccgtgct gccatcccgt gcctgtcgtg ttggttcttc 1320 

acacgtgctc tgttctcggg gttgttccat tcatgccttc ttggagggtg agggtggctt 1380 

gggaaccgac ccagtgatca tgcctacttt cttctttgta tctccctcct tcccagccca 1440 

cccgggcagc agactctgat ggaaggaagg tgccgtaggt gggcttttag aaactaacgg 1500 

gactggtttt caaagcagtt atcttgggaa actgtttatt ccagcgatgt gacttttttc 1560 

agaatatttc ttggaatcat attcagagtc tggggctgtg tgttgagcag ccttaaggat 1620 

gctagacact catttagtgc ccagggagtc cagcgaatga cgtctgtggc caagcgaggt 1680 

ctcaggtgca aagcaaaagg accatttaaa gtaaaatagc ttggattcaa tcatgtgact 1740 

tttaaattgg ctcagaaagc aattttgtaa tttcagagag tgttttgagc catggccacg 1800 

ttgtcattgt gagtctatag cttgactcct tggagaacaa tattcatttg gttgtggaga 1860 

ctgatttgct gggagaaatc tgtcctgtta ctttctggtc atcccaggtt ctgactttta 1920 

ccaggggoaa aaaaaaaaaa aaaaagcaag agggagataa atcccatctg tgagtttgtc 1980 
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ttattggcgc ctttttcctc agctgtcttc caagtattat ttttactgtt aaaaaatttt 2040 
ttaaaaatgt gaaatgtaat gtttttacag caacaatatg aaatatattt tataaggaat 2100 
aaaatggtac cttgtctgaa aaaaaaaaaa aaa 2133 

<210> 2 > 

<211> 129 

<212> PRT 

<213> Homo sapiens 



<400> 2 



Met Ser 


He 




Arg 


Ala Val Leu 


Gly 


Glu 




Glu 


Gly 


Gly 


Leu 


Gly 


1 






5 






10 










15 




Ser Val 


Ala 


Pro 
20 


Cys 


Gin Pro Ala 


25 


Arg 


Glu 


Asp 


Arg 


Val 

30 


Ser 


His 


Ala Arg 


Met 

35 


Ala 


Gly 


His Val Ser 

40 


Val 


Leu 


Val 


Ser 


His 
45 


Phe 


Pro 


Pro 


Ser Val 


Thr 


Tyr 




Gly He Pro 


Gin 


Gly 


Leu 




Glu 


Cys 


Asp 


Cys 


50 








55 








60 










Pro Leu 


Pro 


Ser 


Cys 


Leu Gly Tyr 


Lys 


Ser 


Trp 


Pro 


Tyr 


Val 


Pro 


Ala 


65 








70 






75 










80 


Val Arg 


Gly 


Ser 


Gly 
85 


Asn Pro Thr 


Gin 


Pro 
90 


Pro 


Val 


Leu 


Gly 


Trp 
95 


Ser 


Val Ser 


He 


His 
100 


Pro 


Leu Val Val 


He 
105 


Glu 


Ala 


Ala 




Pro 
110 


Val 


Leu 


Gly Glu 


Asp 
115 


He 


Trp 


Ala Thr Arg 
120 


Ala 


Pro 


Leu 


Ala 


Pro 
125 


Ser 


Arg 


Arg 



Lys 



<210> 3 
<211> 1768 
<212> DNA 

<213> Homo sapiens 
<400> 3 

ggcacgaggg cttgggcggc ccagcggatc gtgccgcggc ggccgagcgc agctacagga 60 

gggtgtccag aagccacaag ccatggctgt ggggaacatc aacgagctgc ccgagaacat 120 

cctgctggag ctgttcacgc acgtgcccgc ccgccagctg ctgctgaact gccgcctggt 180 

ctgcagcctc tggcgggacc tcatcgacct cgtgaccctc tggaaacgca agtgcctgcg 240 

agagggcttc atcactgagg actgggacca gcccgtggcc gactggaaga tcttctactt 300 

cttacggagc ctgcacagga acctcctgca caacccgtgc gctgaagagg ggttcgagtt 360 

ctggagcctg gatgtgaatg gaggcgatga gtggaaggtg gaggatctct ctcgagacca 420 

gaggaaggaa ttccccaatg accaggttcg cagccaggcc agattgcggg tccaagtacc 480 

agctgtgcgt tcagctcctg tcgtccgcgc acgcgcctct ggggaccttc cagccagacc 540 

cggcgaccat ccagcagaag agcgatgcca agtggaggga ggtctcccac acattctcca 600 

actacccgcc cggcgtccgc tacatctggt ttcagcacgg cggcgtggac actcattact 660 

gggccggctg gtacggcccg agggtcacca acagcagcat caccatcggg cccccgctgc 720 

cctgacaccc cctgagcccc catctgctga accctgactg gtaaacaact gctgtcagaa 780 

aagggctggg cttgggaagg ggaggtggag gccaggtgtc cccagacctc taacccttgc 840 

ccctagcagc ctcttctttg tggagcctct cagtgtgggc agccctcgca tgctggggtc 900 

gggccagctc tccccgaaag gtcttgacct gaatgatggc cggggaagcc tgcgtgtgcc 960 

cctttcagag acggagcacc tgagatgtgg gaggtgcagc atgttcccct gggcccctca 1020 

gaaagtcgag cttggaggcc agcctggatc tgtctctccc ttcccctcct gggaccattc 1080 

tacctgtgtt ctttgaccct oggagcaggg acaggcaaga caactggcaa gcttgcagct 1140 

gccctgatgg tgcaggtgca gggaggtgac catgtaactc tgaccaatct gggaagtgga 1200 

gggtgggctc atgggccgtg ccctgcccct gtctgctgct cccagtcttt cgctctgcct 1260 
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gcctgctcag aagaggtggc tttggcccag aggctcaggc cgggactgag atggacagac 1320 

ccagggtggg gtggggtcca ggtcgggtgt ggactgtcct cactgtcagt ggagccccag 13 80 

aagctagatg ggtaccaggt ggggttaggt tcccagagga ctgagggaat cctgtacagg 1440 

atgtcccagg gtagatgggg agcaggattg ggacctgctc tgacagctgg acacatgagc 1500 

cctggatgag tatggtaggg ggtttgaaga atcccctgtc cacctcccaa atccaggccc 1560 

ggccccctct ggcttggaga gcattccaag cccccacccc acccctagaa ctgccattcc 1620 

caagacctct gtctcccagc caaccaccct tggaacttgc ctcttgtcct gctggaaaga 1680 

tagcagtgtt ctcctgactt cgccctactg catgcagcca aataaaaggt gtgcccagtc 1740 

taaaaaaaaa aaaaaaaaaa aaaaaaaa 1768 

<210> 4 
<211> 224 
<212> PRT 

<213> Homo sapiens 



<400> 4 



Met Ala 


Val Glv 


Asn 
sn 


lie Asn 
e sn 


Gl 

U 




u sn 




Leu Leu 


Glu 


1 










6U io° 






15 






Thr His 


Val 


Pr Ala 
ro a 


Arg 




Leu L eu 


Asn 


Cys Arg 


Leu 






















Val Cys 


Ser Leu 


Trp 


Arg Asp 


Leu 


lie Asp 


Leu Val 


Thr 


Leu Trp 


Lys 




35 






40 






45 






Arg Lys 


Cys Leu 


Arg 


Glu Gly 


Phe 


He Thr 


Glu Asp 


Trp 


Asp Gin 


Pro 


50 






55 






SO 








Val Ala 


Asp Trp 


Lys 


He Phe 


Tyr 


Phe Leu 


Arg Ser 


Leu 


His Arg 


Asn 


65 






70 






75 






80 


Leu Leu 


His Asn 


Pro 

85 


Cys Ala 


Glu 


Glu Gly 


Phe Glu 


Phe 


Trp Ser 




Asp Val 


Asn Gly 


Gly 


Asp Glu 


Trp 


90 
Lys Val 


Glu Asp 


Leu 


95 
Ser Arg 






100 








105 






110 




Gin Arg 


Lys Glu 


Phe 


Pro Asn 


Asp 


Gin Val 


Arg Ser 


Gin 


Ala Arg 






115 






120 






125 






Arg Val 


Gin Val 


Pro 


Ala Val 


Arg 


Ser Ala 


Pro Val 


Val 


Arg Ala 


Arg 


130 






135 






140 










Gly Asp 


Leu 


Pro Ala 


Arg 


Pro Gly 


Asp His 


Pro 


Ala Glu 


Glu 


145 






150 






155 






160 


Arg Cys 


Gin Val 


Glu 


Gly Gly 


Leu 


Pro His 


He Leu 


Gin 


Leu Pro 


Ala 






165 






170 






175 




Arg Arg 


Pro Leu 


Eis 


Leu Val 


Ser 


Ala Arg 


Arg Arg 


Gly 


His Ser 


Leu 




180 








185 






190 




Leu Gly 


Arg Leu 


Val 


Arg Pro 


Glu 


Gly His 


Gin Gin 


Gin 


His His 


His 




195 






200 






205 






Arg Ala 


Pro Ala 


Ala 


Leu Thr 


Pro 


Pro Glu 


Pro Pro 


Ser 


Ala Glu 


Pro 


210 






215 






220 









<210> 5 
<211> 1760 
<212> DNA 

<213> Homo sapiens 
<400> 5 

gcagcaggcc aagggggagg tgcgagcgtg gacctgggac gggtctgggc ggctctcggt 60 
ggttggcacg ggttcgcaca cccattcaag cggcaggacg cacttgtctt agcagttctc 120 
gctgaccgcg ctagctgcgg cttctacgct ccggcactct gagttcatca gcaaacgccc 180 
tggcgtctgt cctcaccatg cctagccttt gggaccgctt ctcgtcgtcg tccacctcct 240 
cttcgccctc gtccttgccc cgaactccca ccccagatcg gccgccgcgc tcagcctggg 3 00 



3/26 



WO 03/010205 



PCT/US02/23786 



ggtcggcgac ccgggaggag gggtttgacc gctccacgag cctggagagc tcggactgcg 360 

agtccctgga cagcagcaac agtggcttcg ggccggagga agacacggct tacctggatg 420 

gggtgtcgtt gcccgacttc gagctgctca gtgaccctga ggatgaacac ttgtgtgcca 48 0 

acctgatgca gctgctgcag gagagcctgg cccaggcgcg gctgggetct cgacgccctg 540 

cgcgcctgct gatgcctagc cagttggtaa gccaggtggg caaagaacta ctgcgcctgg 600 

cctacagcga gccgtgcggc ctgcgggggg cgctgctgga cgtctgcgtg gagcagggca 660 

agagctgcca cagcgtgggc cagctggcac tcgaccccag cctggtgccc accttccagc 720 

tgaccctcgt gctgcgcctg gactcacgac tctggcccaa gatccagggg ctgtttagct 780 

ccgccaactc tcccttcctc cctggcttca gccagtccct gacgctgagc actggcttcc 840 

gagtcatcaa gaagaagctg tacagctcgg aacagctgct cattgaggag tgttgaactt 900 

caacctgagg gggccgacag tgccctccaa gacagagacg actgaacttt tggggtggag 960 

actagaggca ggagctgagg gactgattcc agtggttgga aaactgaggc agccacctaa 1020 

ggtggaggtg ggggaatagt gtttcccagg aagctcattg agttgtgtgc gggtggctgt 1080 

gcattgggga cacatacccc tcagtactgt agcatggaac aaaggcttag gggccaacaa 1140 

ggcttccagc tggatgtgtg tgtagcatgt accttattat ttttgttact gacagttaac 1200 

agtggtgtga catccagaga gcagctgggc tgctcccgcc ccagcctggc ccagggtgaa 1260 

ggaagaggca cgtgctcctc agagcagccg gagggagggg ggaggtcgga ggtcgtggag 1320 

gtggtttgtg tatcttactg gtctgaaggg accaagtgtg tttgttgttt gttttgtatc 1380 

ttgtttttct gatcggagca tcactactga cctgttgtag gcagctatct tacagacgca 1440 

tgaatgtaag agtaggaagg ggtgggtgtc agggatcact tgggatcttt gacacttgaa 1500 

aaattacacc tggcagctgc gtttaagcct tcccccatcg tgtactgcag agttgagctg 1560 

gcaggggagg ggctgagagg gtgggggctg gaacccctcc ccgggaggag tgccatctgg 1620 

gtcttccatc tagaactgtt tacatgaaga taagatactc actgttcatg aatacacttg 1680 

atgttcaagt attaagacct atgcaatatt ttttactttt ctaataaaca tgtttgttaa 1740 

aacaaaaaaa aaaaaaaaaa 1760 

<210> 6 
<211> 232 
<212> PRT 

<213> Homo sapiens 
<400> 6 



Met 


Pro 


Ser 


Leu 


Trp 


Asp 


Arg 


Phe 


Ser 




Ser Thr Ser 


Ser 


Ser 


1 








5 










10 




15 




Pro 


Ser 


Ser 


Leu 






Thr 


Pro 


Thr 


Pro Asp 


Arg Pro Pro 


Arg 


Ser 








20 










25 




30 






Ala 


Trp 


Gly 


Ser 


Ala 


Thr 


Arg 


Glu 


Glu 


Gly Phe 


Asp Arg Ser 


Thr 


Ser 






35 










40 






45 






Leu 


Glu 


Ser 


Ser 


Asp 


Cys 


Glu 


Ser 


Leu 


Asp Ser 


Ser Asn Ser 


Gly 


Phe 




50 










55 








60 






Gly 


Pro 


Glu 


Glu 


Asp 


Thr 


Ala 


Tyr 


Leu 


Asp Gly 


Val Ser Leu 


Pro 


Asp 


65 










70 








75 






80 


Phe 


Glu 


Leu 


Leu 


Ser 


Asp 


Pro 


Glu 


Asp 


Glu His 


Leu Cys Ala 














85 










90 




95 




Met 


Gin 


Leu 


Leu 


Gin 


Glu 


Ser 




Ala 


Gin Ala 


Arg Leu Gly 


Ser 


Arg 








100 










105 




110 






Arg 


Pro 


Ala 






Leu 


Met 


Pro 


Ser 


Gin Leu 


Val Ser Gin 


Val 


Gly 






115 










120 






125 






Lys 


Glu 










Ala 




Ser 


Glu Pro 


Cys Gly Leu 


Arg 


Gly 




130 










135 








140 






Ala 




Leu 


Asp 


Val 


Cys 


Val 


Glu 


Gin 


Gly Lys 


Ser Cys His 


Ser 


Val 


145 










150 








155 






160 


Gly 


Gin 


Leu 


Ala 




Asp 


Pro 


Ser 


Leu 


Val Pro 


Thr Phe Gin 


Leu 


Thr 










165 










170 




175 




Leu 


Val 


Leu 


Arg 




Asp 


Ser 


Arg 




Trp Pro 


Lys He Gin 


Gly 


Leu 



180 185 190 
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Phe Ser Ser Ala Asn Ser Pro Phe Leu Pro Gly Phe Ser Gin Ser Leu 

195 200 205 

Thr Leu Ser Thr Gly Phe Arg Val He Lys Lys Lys Leu Tyr Ser Ser 

210 215 220 

Glu Gin Leu Leu lie Glu Glu Cys 
225 230 

<210> 7 
<211> 3503 
<212> DNA 

<213> Homo sapiens 
<400> 7 

atggggggat gcacggtgaa gcctcagctg ctgctcctgg cgctcgtcct ccacccctgg 60 

aatccctgtc tgggtgcgga ctcggagaag ccctcgagca tccccacaga taaattatta 120 

gtcataactg tagcaacaaa agaaagtgat ggattccatc gatttatgca gtcagccaaa 180 

tatttcaatt atactgtgaa ggtccttggt caaggagaag aatggagagg tggtgatgga 240 

attaatagta ttggaggggg ccagaaagtg agattaatga aagaagtcat ggaacactat 300 

gctgatcaag atgatctggt tgtcatgttt actgaatgct ttgatgtcat atttgctggt 3 SO 

ggtccagaag aagttctaaa aaaattccaa aaggcaaacc acaaagtggt ctttgcagca 420 

gatggaattt tgtggccaga taaaagacta gcagacaagt atcctgttgt gcacattggg 480 

aaacgctatc tgaattcagg aggatttatt ggctatgctc catatgtcaa ccgtatagtt 540 

caacaatgga atctccagga taatgatgat gatcagctct tttacactaa agtttacatt 6 00 

gatccactga aaagggaagc tattaacatc acattggatc acaaatgcaa aattttccag 660 

accttaaatg gagctgtaga tgaagttgtt ttaaaatttg aaaatggcaa agccagagct 720 

aagaatacat tttatgaaac attaccagtg gcaattaatg gaaatggacc caccaagatt 780 

ctoctgaatt attttggaaa ctatgtaccc aattcatgga cacaggataa tggctgcact 840 

ctttgtgaat tcgatacagt cgacttgtct gcagtagatg tccatccaaa cgtatcaata 900 

ggtgttttta ttgagcaacc aacccctttt ctacctoggt ttctggacat attgttgaca 960 

ctggattacc caaaagaagc acttaaactt tttattcata acaaagaagt ttatcatgaa 1020 

aaggacatca aggtattttt tgataaagot aagcatgaaa tcaaaactat aaaaatagta 1080 

ggaccagaag aaaatctaag tcaagcggaa gccagaaaca tgggaatgga cttttgccgt 1140 

caggatgaaa agtgtgatta ttactttagt gtggatgcag atgttgtttt gacaaatcoa 1200 

aggactttaa aaattttgat tgaacaaaac agaaagatca ttgctcctct tgtaactcgt 1260 

catggaaagc tgtggtccaa tttctgggga gcattgagtc otgatggata ctatgcacga 1320 

tctgaagatt atgtggatat tgttcaaggg aatagagtag gagtatggaa tgtcccatat 1380 

atggctaatg tgtacttaat taaaggaaag acactccgat cagagatgaa tgaaaggaac 1440 

tattttgttc gtgataaact ggatcctgat atggctcttt gccgaaatgc tagagaaatg 1500 

ggtgtattta tgtacatttc taatagacat gaatttggaa ggctattatc cactgctaat 1560 

tacaatactt cccattataa caatgacctc tggcagattt ttgaaaatcc tgtggactgg 1620 

aaggaaaagt atataaaccg tgattattca aagattttca ctgaaaatat agttgaacag 1680 

ccctgtccag atgtcttttg gttccccata ttttctgaaa aagcctgtga tgaattggta 1740 

gaagaaatgg aacattacgg caaatggtct gggggaaaac atcatgatag ccgtatatct 1800 

ggtggttatg aaaatgtccc aactgatgat atccacatga agcaagttga tctggagaat 1860 

gtatggcttg attttatccg ggagttcatt gcaccagtta cactgaaggt ctttgcaggc 1920 

tattatacga agggatttgc actactgaat tttgtagtaa aatactcccc tgaacgacag 1980 

cgttctcttc gtcctcatca tgatgcttct acatttacca taaacattgc acttaataac 2040 

gtgggagaag actttcaggg aggtggttgc aaatttctaa ggtacaattg ctctattgag 2100 

tcaccacgaa aaggctggag cttcatgcat cctgggagac tcacacattt gcatgaagga 2160 

cttcctgtta aaaatggaac aagatacatt gcagtgtcat ttatagatcc ctaagttatt 2220 

tacttttcat tgaattgaaa tttattttgg gtgaatgact ggcatgaaca cgtctttgaa 2280 

gttgtggctg agaagatgag aggaatattt aaataacatc aacagaacaa cttcactttg 2340 

ggccaaacat ttgaaaaact ttttataaaa aattgtttga tatttcttaa tgtctgctct 2400 

gagccttaaa acacagattg aagaagaaaa gaaagaaaaa acttaaatat ttatttctat 2460 

gctttgttgc ctctgagaat aatgacaatt tatgaatttg tgtttcaaat tgataaaata 2520 

tttaggtaca aataacaaga ctaataatat tttcttattt aaaaaaagca tgggaagath 2580 
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tttatttatc aaaatataga ggaaatgtag acaaaatgga tataaatgaa aattaccatg 2640 

ttgtaaaacc ttgaaaafcca gattctaact gattgtatgc aactaagtat ttctgaacac 2700 

ctatgcaggt cttatttaca gtgttactaa gggaacacac aaagaattac acaacgtttt 2760 

cctcaagaaa atggtacaaa acacaaccga ggagcgtata cagttgaaaa catttttgtt 2820 

ttgattggaa ggcagattat tttatattag tattaaaaat caaaccctat ghttctttca 2880 

gatgaatctt ccaaagtgga ttatattaag caggtattag atttagaaaa cctttccatt 2940 

tcttaaagta ttatcaagtg tcaagatcag caagtgtcct taagtcaaat aggttttttt 3000 

ttgttggtgg ttgtgcttgc tttccttttt tagaaagttc tagaaaatag gaaaacgaaa 3 060 

aatttcattg agatgagtag tgcatttaat tattttttaa aaaacttttt aagtacttga 3120 

attttatatc aggaaaacaa agttgttgag ccttgcttct tccgttttgc cctttgtctc 3180 

gctccttatt cttttttggg gggagggtta tttgcttttt tatcttcctg gcataatttc 3240 

cattttattc ttctgagtgt ctatgttaac ttccctctat cccgcttata aaaaaattct 3300 

ccaacaaaaa tacttgttga cttgatgttt tatcacttct ctaagtaagg ttgaaatatc 3360 

cttattgtag ctactgtttt taatgtaaag gttaaacttg aaaagaaatt cttaatcacg 3420 

gtgccaaaat tcattttcta acaccatgfcg ttagaaaatt ataaaaaata aaataatttt 3480 

aaaaaaaaaa aaaaaaaaaa aaa 3 503 

<210> 8 
<211> 737 
<212> PRT 

<213> Homo sapiens 



<400> 8 



Met 


Gly 


Gly 


Cys 


Thr 


Val 


Lys 


Pro 


Gin 


Leu 


Leu 


Leu 


Leu 


Ala 


Leu 


Val 


































Leu 


His 


Pr-O 


Trp 


Asn 


Pro 


Cys 


Leu 


Gly 


Ala 


Asp 


Ser 


Glu 


Lys 


Pro 


Ser 








20 










25 










30 






Ser 


lie 


Pro 


Thr 


Asp 


Lys 






Val 


He 


Thr 


Val 


Ala 


Thr 


Lys 


Glu 






35 










40 










45 








Ser 




Gly 


Phe 


His 


Arg 


Phe 


Met 


Gin 


Ser 


Ala 


Lys 


Tyr 


Phe 


Asn 


Tyr 




50 










55 










GO 










Thr 


val 


Lys 


Val 


Leu 


Gly 


Gin 


Gly 


Glu 


Glu 


Trp 


Arg 


Gly 


Gly 


Asp 


Gly 


65 










70 










75 










80 


He 


Asn 


Ser 


He 


Gly 


Gly 


Gly 


Gin 


Lys 


Val 


Arg 


Leu 


Met 


Lys 


Glu 


Val 










85 










90 










95 




Met 


Glu 


His 


Tyr 


Ala 


Asp 


Gin 


Asp 


Asp 


Leu 


Val 


Val 


Met 


Phe 


Thr 


Glu 








100 










105 










110 






Cys 


Phe 


Asp 


Val 


He 


Phe 


Ala 


Gly 


Gly 


Pro 


Glu 


Glu 


Val 


Leu 


Lys 


Lys 






115 










120 










125 








Phe 


Gin 




Ala 


Asn 


His 


Lys 


Val 


Val 


Phe 


Ala 


Ala 


Asp 


Gly 


He 


Leu 




130 










135 










140 










Trp 


Pro 


Asp 


Lys 


Arg 


Leu 


Ala 


Asp 


Lys 


Tyr 


Pro 


Val 


Val 


His 


He 


Gly 


145 










150 










155 










160 


Lys 


Arg 


Tyr 


Leu 


Asn 


Ser 


Gly 


Gly 


Phe 


He 


Gly 


Tyr 


Ala 


Pro 


Tyr 


Val 










165 










170 










175 




Asn 


Arg 


He 


Val 


Gin 


Gin 


Trp 


Asn 


Leu 


Gin 


Asp 


Asn 


Asp 


Asp 


Asp 


Gin 








180 










185 










190 








Phe 


Tyr 


Thr 




Val 


Tyr 


He 


Asp 


Pro 


Leu 


Lys 


Arg 


Glu 


Ala 


He 






195 










200 










205 








Asn 


He 


Thr 


Leu 


Asp 


His 


Lys 


Cys 


Lys 


He 


Phe 


Gin 


Thr 




Asn 


Gly 




210 










215 










220 










Ala 


Val 


Asp 


Glu 


Val 


Val 


Leu 


Lys 


Phe 


Glu 


Asn 


Gly 


Lys 


Ala 


Arg 


Ala 


225 










230 










235 










240 


Lys 


Asn 


Thr 


Phe 


Tyr 


Glu 


Thr 


Leu 


Pro 


Val 


Ala 


He 


Asn 


Gly 


Asn 


Gly 










245 










250 










255 




Pro 


Thr 


Lys 


He 


Leu 


Leu 


Asn 


Tyr 


Phe 


Gly 


Asn 


Tyr 


Val 


Pro 


Asn 


Ser 
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260 265 270 

Trp Thr Gin Asp Asn Gly Cys Thr Leu Cys Glu Phe Asp Thr Val Asp 

275 280 285 

Leu Ser Ala Val Asp Val His Pro Asn Val Ser He Gly Val Phe He 

290 295 300 

Glu Gin Pro Thr Pro Phe Leu Pro Arg Phe Leu Asp He Leu Leu Thr 
305 310 315 320 

Leu Asp Tyr Pro Lys Glu Ala Leu Lys Leu Phe He His Asn Lys Glu 

325 330 335 

Val Tyr His Glu Lys Asp He Lys Val Phe Phe Asp Lys Ala Lys His 

340 345 350 

Glu He Lys Thr He Lys He Val Gly Pro Glu Glu Asn Leu Ser Gin 

355 360 365 

Ala Glu Ala Arg Asn Met Gly Met Asp Phe Cys Arg Gin Asp Glu Lys 

370 375 380 

Cys Asp Tyr Tyr Phe Ser Val Asp Ala Asp Val Val Leu Thr Asn Pro 
385 390 395 400 

Arg Thr Leu Lys He Leu He Glu Gin Asn Arg Lys He He Ala Pro 

405 410 415 

Leu Val Thr Arg His Gly Lys Leu Trp Ser Asn Phe Trp Gly Ala Leu 

420 425 430 

Ser Pro Asp Gly Tyr Tyr Ala Arg Ser Glu Asp Tyr Val Asp He Val 

435 440 445 

Gin Gly Asn Arg Val Gly Val Trp Asn Val Pro Tyr Met Ala Asn Val 

450 455 460 

Tyr Leu He Lys Gly Lys Thr Leu Arg Ser Glu Met Asn Glu Arg Asn 
465 470 475 480 

Tyr Phe Val Arg Asp Lys Leu Asp Pro Asp Met Ala Leu Cys Arg Asn 

485 490 495 

Ala Arg Glu Met Gly Val Phe Met Tyr He Ser Asn Arg His Glu Phe 

500 505 510 

Gly Arg Leu Leu Ser Thr Ala Asn Tyr Asn Thr Ser His Tyr Asn Asn 

515 520 525 

Asp Leu Trp Gin He Phe Glu Asn Pro Val Asp Trp Lys Glu Lys Tyr 

530 535 540 

He Asn Arg Asp Tyr Ser Lys He Phe Thr Glu Asn He Val Glu Gin 
545 550 555 560 

Pro Cys Pro Asp Val Phe Trp Phe Pro He Phe Ser Glu Lys Ala Cys 

565 570 575 

Asp Glu Leu Val Glu Glu Met Glu His Tyr Gly Lys Trp Ser Gly Gly 

580 585 590 

Lys His His Asp Ser Arg He Ser Gly Gly Tyr Glu Asn Val Pro Thr 

595 600 605 

Asp Asp He His Met Lys Gin Val Asp Leu Glu Asn Val Trp Leu Asp 

610 615 620 

Phe He Arg Glu Phe He Ala Pro Val Thr Leu Lys Val Phe Ala Gly 
625 630 635 640 

Tyr Tyr Thr Lys Gly Phe Ala Leu Leu Asn Phe Val Val Lys Tyr Ser 

645 650 655 

Pro Glu Arg Gin Arg Ser Leu Arg Pro His His Asp Ala Ser Thr Phe 

660 665 670 

Thr He Asn He Ala Leu Asn Asn Val Gly Glu Asp Phe Gin Gly Gly 

675 680 685 

Gly Cys Lys Phe Leu Arg Tyr Asn Cys Ser He Glu Ser Pro Arg Lys 

690 695 700 

Gly Trp Ser Phe Met His Pro Gly Arg Leu Thr His Leu His Glu Gly 
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705 710 715 720 

Leu Pro Val Lys Asn Gly Thr Arg Tyr lie Ala Val Ser Phe He Asp 
725 730 735 

Pro 



<210> 9 

<211> 1552 

<212> DNA 

<213> Homo sapiens 



<400> 9 

gcccgtacac accgtgtgct gggacacccc acagtcagcc gcatggctcc cctgtgcccc SO 

agcccctggc tccctctgtt gatcccggcc cctgctccag gcctcactgt gcaactgctg 120 

ctgtcactgc tgcttctgat gcctgtccat ccccagaggt tgccccggat gcaggaggat 180 

tcccccttgg gaggaggctc ttctggggaa gatgacccac tgggcgagga ggatctgccc 240 

agtgaagagg attcacccag agaggaggat ccacccggag aggaggatct acctggagag 300 

gaggatctac ctggagagga ggatctacct gaagttaagc ctaaatcaga agaagagggc 360 

tccctgaagt tagaggatct acctactgtt gaggctcctg gagatcctca agaaccccag 420 

aataatgccc acagggacaa agaaggggat gaccagagtc attggcgcta tggaggcgac 480 

ccgccctggc cccgggtgtc cccagcctgc gcgggccgct tccagtcccc ggtggatatc 540 

cgcccccagc tcgccgcctt ctgcccggcc ctgcgccccc tggaactcct gggcttccag 600 

ctcccgccgc tcccagaact gcgcctgcgc aacaatggcc acagtgtgca actgaccctg 660 

cctcctgggc tagagatggc tctgggtccc gggcgggagt accgggctct gcagctgcat 720 

ctgcactggg gggctgcagg tcgtccgggc tcggagcaca ctgtggaagg ccaccgtttc 780 

cctgccgaga tccacgtggt tcacctcagc accgcctttg ccagagttga cgaggccttg B40 

gggcgcccgg gaggcctggc cgtgttggcc gcctttctgg aggagggccc ggaagaaaac 900 

agtgcctatg agcagttgct gtctcgcttg gaagaaatcg ctgaggaagg ctcagagact 960 

caggtcccag gactggacat atctgcactc ctgccctctg acttcagccg ctacttccaa 1020 

tatgaggggt ctctgactac accgccctgt gcccagggtg tcatctggac tgtgtttaac 1080 

cagacagtga tgctgagtgo taagcagctc cacaocctct ctgacaccct gtggggacct 1140 

ggtgactctc ggctacagct gaacttccga gcgacgcagc ctttgaatgg gcgagtgatt 1200 

gaggcctcct tccctgctgg agtggacagc agtcctcggg ctgctgagcc agtccagctg 1260 

aattcctgcc tggctgctgg tgacatccta gccctggttt ttggcctcct ttttgctgtc 1320 

accagcgtcg cgttccttgt gcagatgaga aggcagcaca gaaggggaac caaagggggt 1380 

gtgagctacc gcccagcaga ggtagccgag actggagcct agaggctgga tcttggagaa 1440 

tgtgagaagc cagccagagg catctgaggg ggagccggta actgtcctgt cctgctcatt 1500 

atgccacttc cttttaactg ccaagaaatt ttttaaaata aatatttata at 1552 

<210> 10 
<211> 45S 
<212> PRT 

<213> Homo sapiens 



<400> 10 

Met Ala Pro Leu Cys Pro Ser Pro Trp Leu Pro Leu Leu He Pro Ala 

15 10 15 

Pro Ala Pro Gly Leu Thr Val Gin Leu Leu Leu Ser Leu Leu Leu Leu 

20 25 30 

Met Pro Val His Pro Gin Arg Leu Pro Arg Met Gin Glu Asp Ser Pro 

35 40 45 

Leu Gly Gly Gly Ser Ser Gly Glu Asp Asp Pro Leu Gly Glu Glu Asp 

50 55 60 

Leu Pro Ser Glu Glu Asp Ser Pro Arg Glu Glu Asp Pro Pro Gly Glu 
65 70 75 80 

Glu Asp Leu Pro Gly Glu Glu Asp Leu Pro Gly Glu Glu Asp Leu Pro 
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85 90 95 

Glu Val Lys Pro Lys Ser Glu Glu Glu Gly Ser Leu Lys Leu Glu Asp 

100 105 110 

Leu Pro Thr Val Glu Ala Pro Gly Asp Pro Gin Glu Pro Gin Asn Asn 

115 120 125 

Ala His Arg Asp Lys Glu Gly Asp Asp Gin Ser His Trp Arg Tyr Gly 

130 135 140 

Gly Asp Pro Pro Trp Pro Arg Val Ser Pro Ala Cys Ala Gly Arg Phe 
145 150 155 160 

Gin Ser Pro Val Asp lie Arg Pro Gin Leu Ala Ala Phe Cys Pro Ala 

165 170 175 

Leu Arg Pro Leu Glu Leu Leu Gly Phe Gin Leu Pro Pro Leu Pro Glu 

180 185 190 

Leu Arg Leu Arg Asn Asn Gly His Ser Val Gin Leu Thr Leu Pro Pro 

195 200 205 

Gly Leu Glu Met Ala Leu Gly Pro Gly Arg Glu Tyr Arg Ala Leu Gin 

210 215 220 

Leu His Leu His Trp Gly Ala Ala Gly Arg Pro Gly Ser Glu His Thr 
225 230 235 240 

Val Glu Gly His Arg Phe Pro Ala Glu He His Val Val His Leu Ser 

245 250 255 

Thr Ala Phe Ala Arg Val Asp Glu Ala Leu Gly Arg Pro Gly Gly Leu 

260 265 270 

Ala Val Leu Ala Ala Phe Leu Glu Glu Gly Pro Glu Glu Asn Ser Ala 

275 280 285 

Tyr Glu Gin Leu Leu Ser Arg Leu Glu Glu He Ala Glu Glu Gly Ser 

290 295 300 

Glu Thr Gin Val Pro Gly Leu Asp He Ser Ala Leu Leu Pro Ser Asp 
305 310 315 320 

Phe Ser Arg Tyr Phe Gin Tyr Glu Gly Ser Leu Thr Thr Pro Pro Cys 

325 330 335 

Ala Gin Gly Val He Trp Thr Val Phe Asn Gin Thr Val Met Leu Ser 

340 345 350 

Ala Lys Gin Leu His Thr Leu Ser Asp Thr Leu Trp Gly Pro Gly Asp 

355 360 365 

Ser Arg Leu Gin Leu Asn Phe Arg Ala Thr Gin Pro Leu Asn Gly Arg 

370 375 380 

Val He Glu Ala Ser Phe Pro Ala Gly Val Asp Ser Ser Pro Arg Ala 
385 390 395 400 

Ala Glu Pro Val Gin Leu Asn Ser Cys Leu Ala Ala Gly Asp He Leu 

405 410 415 

Ala Leu Val Phe Gly Leu Leu Phe Ala Val Thr Ser Val Ala Phe Leu 

420 425 430 

Val Gin Met Arg Arg Gin His Arg Arg Gly Thr Lys Gly Gly Val Ser 

435 440 445 

Tyr Arg Pro Ala Glu Val Ala Glu Thr Gly Ala 
450 455 

<210> 11 
<211> 7560 
<212> DNA 

<213> Homo sapiens 
<400> 11 

accggccaca gcctgcctac tgtcacccgc ctctcccgcg cgcagataca cgcccccgcc 
tccgtgggca caaaggcagc gctgctgggg aactcggggg aacgcgcacg tgggaaccgc 
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cgcagctcca cactccaggt acttcttcca aggacctagg tctctcgccc atcggaaaga 180 

aaataattct ttcaagaaga tcagggacaa ctgatttgaa gtctactctg tgcttctaaa 240 

tccccaattc tgctgaaagt gaatccctag agccctagag ccccagcagc acccagccaa 300 

acccacctcc accatggggg ccatgactca gctgttggca ggtgtctttc ttgctttcct 360 

tgccctcgct accgaaggtg gggtcctcaa gaaagtcatc cggcacaagc gacagagtgg 420 

ggtgaacgcc accctgccag aagagaacca gccagtggtg tttaaccacg tttacaacat 480 

caagctgcca gtgggatccc agtgttcggt ggatctggag tcagccagtg gggagaaaga 540 

cctggcaccg ccttcagagc ccagcgaaag ctttcaggag cacacagtag atggggaaaa 600 

ccagattgtc ttcacacatc gcatcaacat cccccgccgg gcctgtggct gtgccgcagc 660 

ccctgatgtt aaggagctgc tgagcagact ggaggagctg gagaacctgg tgtcttccct 720 

gagggagcaa tgtactgcag gagcaggctg ctgtctccag cctgccacag gccgcttgga 780 

caccaggccc ttctgtagcg gtcggggcaa cttcagcact gaaggatgtg gctgtgtctg 840 

cgaacctggc tggaaaggcc ccaactgctc tgagcccgaa tgtccaggca actgtcacct 900 

tcgaggccgg tgcattgatg ggcagtgcat ctgtgacgac ggcttcacgg gcgaggactg 960 

cagccagctg gcttgcccca gcgactgcaa tgaccagggc aagtgcgtga atggagtctg 1020 

catctgtttc gaaggctacg ccggggctga ctgcagccgt gaaatctgcc cagtgccctg 1080 

cagtgaggag cacggcacat gtgtagatgg cttgtgtgtg tgccacgatg gctttgcagg 1140 

cgatgactgc aacaagcctc tgtgtctcaa caattgctac aaccgtggac gatgcgtgga 1200 

gaatgagtgc gtgtgtgatg agggtttcac gggcgaagac tgcagtgagc tcatctgccc 1260 

caatgactgc ttcgaccggg gccgctgcat caatggcacc tgctactgcg aagaaggctt 1320 

cacaggtgaa gactgcggga aacccacctg cccacatgcc tgccacaccc agggccggtg 1380 

tgaggagggg cagtgtgtat gtgatgaggg ctttgccggt ttggactgca gcgagaagag 1440 

gtgtcctgct gactgtcaca atcgtggccg ctgtgtagac gggcggtgtg agtgtgatga 1500 

tggtttcact ggagctgact gtggggagct caagtgtccc aatggctgca gtggccatgg 1560 

ccgctgtgtc aatgggcagt gtgtgtgtga tgagggctat actggggagg actgcagcca 1620 

gctacggtgc cccaatgact gtcacagtcg gggccgctgt gtcgagggca aatgtgtatg 1680 

tgagcaaggc ttcaagggct atgactgcag tgacatgagc tgccctaatg ac'tgt caeca 1740 

gcacggccgc tgtgtgaatg gcatgtgtgt ttgtgatgac ggctacacag gggaagactg 1800 

ccgggatcgc caatgcccca gggactgcag caacaggggc ctctgtgtgg aeggacagtg 1860 

cgtctgtgag gaeggcttea ccggccctga ctgtgcagaa ctctcctgtc caaatgactg 1920 

ccatggccag ggticgctgtg tgaatgggca gtgcgtgtgc catgaaggat ttatgggcaa 1980 

agactgeaag gagcaaagat gtcccagtga ctgtcatggc cagggccgct gcgtggacgg 2040 

ccagtgcatc tgecacgagg gcttcacagg cctggactgt ggccagcact cctgccccag 2100 

tgactgeaac aacttaggac aatgegtetc gggccgctgc atetgeaacg agggctacag 2160 

eggagaagae tgctcagagg tgtctcctcc caaagacctc gttgtgacag aagtgacgga 2220 

agagaeggtc aacctggcct gggacaatga gatgegggtc acagagtacc ttgtcgtgta 2280 

cacgcccacc cacgagggtg gtctggaaat gcagttccgt gtgcctgggg accagacgtc 2340 

caccatcatc caggagctgg agcctggtgt ggagtacttt atccgtgtat ttgccatcct 2400 

ggagaacaag aagagcattc ctgtcagcgc cagggtggcc aegtacttae ctgcacctga 2460 

aggectgaaa ttcaagtcca tcaaggagac atctgtggaa gtggagtggg atcctctaga 2520 

cattgetttt gaaacctggg agatcatctt ccggaatatg aataaagaag atgagggaga 2580 

gatcaccaaa agectgagga ggecagagae ctcbtaccgg caaactggtc tagctcctgg 2640 

gcaagagtat gagatatctc tgcacatagt gaaaaacaat acccggggcc ctggcctgaa 2700 

gagggtgacc accacacgct tggatgcccc cagccagatc gaggtgaaag atgtcacaga 2760 

caccactgcc ttgatcacct ggttcaagcc cctggctgag atcgatggca ttgagctgac 2820 

ctacggcatc aaagacgtgc caggagaccg taccaccatc gatctcacag aggacgagaa 2880 

ccagtactcc ategggaace tgaagcctga cactgagtac gaggtgtccc tcatctcccg 2940 

cagaggtgac atgtcaagca acccagccaa, agagaccttc acaacaggcc tcgatgctcc 3000 

caggaatctt cgacgtgttt cccagacaga taacagcatc accctggaat ggaggaatgg 3060 

caaggcagct attgacagtt acagaattaa gtatgccccc atctctggag gggaccacgc 3120 

tgaggttgat gttccaaaga gccaacaagc cacaaccaaa accacactca caggtctgag 3180 

geegggaact gaatatggga ttggagtttc tgctgtgaag gaagacaagg agagcaatcc 3240 

agcgaccatc aacgcagcca cagagttgga cacgcccaag gaccttcagg tttctgaaac 3300 

tgeagagace agcctgaccc tgctctggaa gacaccgttg gecaaatttg accgctaccg 3360 

cctcaattac agtctcccca caggecagtg ggtgggagtg cagcttccaa gaaacaccac 3420 

ttcctatgtc ctgagaggee tggaaccagg acaggagtac aatgtcctcc tgacagcega 3480 
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gaaaggcaga cacaagagca agcccgcacg tgtgaaggca tccactgaac aagcccctga 3540 

gctggaaaac ctcaccgtga ctgaggttgg ctgggatggc ctcagactca actggaccgc 3600 

ggctgaccag gcctatgagc actttatcat tcaggigcag gaggccaaca aggtggaggc 3660 

agctcggaac ctcaccgtgc ctggcagcct tcgggctgtg gacataccgg gcctcaaggc 3720 

tgctacgcct tatacagtct ccatctatgg ggtgatccag ggctatagaa caccagtgct 3780 

ctctgctgag gcctccacag gggaaactcc caatttggga gaggtcgtgg tggccgaggt 3840 

gggctgggat gccctcaaac tcaactggac tgctccagaa ggggcctatg agtacttttt 3900 

cattcaggtg caggaggctg acacagtaga ggcagcccag aacctcaccg tcccaggagg 3960 

actgaggtcc acagacctgc ctgggctcaa agcagccact cattatacca tcaccatccg 4020 

cggggtcact caggacttca gcacaacccc tctctctgtt gaagtcttga cagaggaggt 4080 

tccagatatg ggaaacctca cagtgaccga ggttagctgg gatgctctca gactgaactg 4140 

gaccacgcca gatggaacct atgaccagtt tactattcag gtccaggagg ctgaccaggt 4200 

ggaagaggct cacaatctca cggttcctgg cagcctgcgt tccatggaaa tcccaggcct 4260 

cagggctggc actccttaca cagtcaccct gcacggcgag gtcaggggcc acagcactcg 4320 

accccttgct gtagaggtcg tcacagagga tctcccacag ctgggagatt tagccgtgtc 4380 

tgaggttggc tgggatggcc tcagactcaa ctggaccgca gctgacaatg cctatgagca 4440 

ctttgtcatt caggtgcagg aggtcaacaa agtggaggca gcccagaacc tcacgttgcc 4500 

tggcagcctc agggctgtgg acatcccggg cctcgaggct gccacgcctt atagagtctc 4560 

catctatggg gtgatccggg gctatagaac accagtactc tctgctgagg cctccacagc 4620 

caaagaacct gaaattggaa acttaaatgt ttctgacata actcccgaga gcttcaatct 4680 

ctcctggatg gctaccgatg ggatcttcga gacctttacc attgaaatta ttgattccaa 4740 

taggttgctg gagactgtgg aatataatat ctctggtgct gaacgaactg cccatatctc 4800 

agggctaccc cctagtactg attttattgt ctacctctct ggacttgctc ccagcatccg 4860 

gaccaaaacc atcagtgcca cagccacgac agaggccctg ccccttctgg aaaacctaac 4920 

catttccgac attaatccct acgggttcac agtttcctgg atggcatcgg agaatgcctt 4980 

tgacagcttt ctagtaacgg tggtggattc tgggaagctg ctggaccccc aggaattcac 5040 

actttcagga acccagagga agctggagct tagaggcctc ataactggca ttggctatga 5100 

ggttatggtc tctggcttca cccaagggca tcaaaccaag cccttgaggg ctgagattgt 5160 

tacagaagcc gaaccggaag ttgacaacct tctggtttca gatgccacoc cagacggttt 5220 

ccgtctgtcc tggacagctg atgaaggggt cttcgacaat tttgttctca aaatcagaga 5280 

taccaaaaag cagtctgagc cactggaaat aaccctactt gcccccgaac gtaccaggga 5340 

cttaacaggt ctcagagagg ctactgaata cgaaattgaa ctctatggaa taagcaaagg 5400 

aaggcgatcc cagacagtca gtgctatagc aacaacagcc atgggctccc caaaggaagt 5460 

cattttctca gacatcactg aaaattcggc tactgtcagc tggagggcac ccacggccca 5520 

agtggagagc ttccggatta cctatgtgcc cattacagga ggtacaccct ccatggtaac 5580 

tgtggacgga accaagactc agaccaggct ggtgaaactc atacctggcg tggagtacct 5640 

tgtcagcatc atcgccatga agggctttga ggaaagtgaa cctgtctcag ggtcattcac 5700 

cacagctctg gatggcccat ctggcctggt gacagccaac atcactgact cagaagcctt 5760 

ggccaggtgg cagccagcca ttgccactgt ggacagttat gtcatctcct acacaggcga 5820 

gaaagtgcca gaaattacac gcacggtgtc cgggaacaca gtggagtatg ctctgaccga 5880 

cctcgagcct gccacggaat acacactgag aatctttgca gagaaagggc cccagaagag 5940 

ctcaaccatc actgccaagt tcacaacaga cctcgattct ccaagagact tgactgctac 6000 

tgaggttcag tcggaaactg ccctccttac ctggcgaccc ccccgggcat cagtcaccgg 6060 

ttacctgctg gtctatgaat cagtggatgg cacagtcaag gaagtcattg tgggtccaga 6120 

taccacctcc tacagcctgg cagacctgag cccatccacc cactacacag ccaagatcca 6180 

ggcactcaat gggcccctga ggagcaatat gatccagacc atcttcacca caattggact 6240 

cctgtacccc ttccccaagg actgctccca agcaatgctg aatggagaca cgacctctgg 6300 

cctctacacc atttatctga atggtgataa ggctcaggcg ctggaagtct tctgtgacat 6360 

gacctctgat gggggtggat ggattgtgtt cctgagacgc aaaaacggac gcgagaactt 6420 

ctaccaaaac tggaaggcat atgctgctgg atttggggac cgcagagaag aattctggct 6480 

tgggctggac aacctgaaca aaatcacagc ccaggggcag tacgagctcc gggtggacct 6540 

gcgggaccat ggggagacag cctttgctgt ctatgacaag ttcagcgtgg gagatgccaa 6600 

gactcgctac aagctgaagg tggaggggta cagtgggaca gcaggtgact ccatggccta 6660 

ccacaafcggc agatccttct ccacctttga caaggacaca gattcagcca tcaccaactg 6720 

tgctctgtcc tacaaagggg ctttctggta caggaactgt caccgtgtca acctgatggg 6780 

gagatatggg gacaataacc acagtcaggg cgttaactgg ttccactgga agggccacga 6840 
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acactcaatc cagtttgctg agatgaagct gagaccaagc aacttcagaa atcttgaagg 6900 

caggcgcaaa cgggcataaa ttggagggac cactgggtga gagaggaata aggcggccca G9S0 

gagcgaggaa aggattttac caaagcatca atacaaccag cccaaccatc ggtccacacc 7020 

tgggcatttg gtgagaatca aagctgacca tggatccctg gggccaacgg caacagcatg 7080 

ggcctcacct cctctgtgat ttctttcttt gcaccaaaga catcagtctc caacatgttt 7140 

ctgttttgtt gtttgattca gcaaaaatct cccagtgaca acatcgcaat agttttttac 7200 

ttctcttagg tggctctggg atgggagagg ggtaggatgt acaggggtag tttgttttag 7260 

aaccagccgt attttacatg aagctgtata attaattgtc attatttttg ttagcaaaga 7320 

ttaaatgtgt cattggaagc catccctttt tttacatttc atacaacaga aaccagaaaa 7380 

gcaatactgt ttccatttta aggatatgat taatattatt aatataataa tgatgatgat 7440 

gatgatgaaa actaaggatt tttcaagaga tctttctttc caaaacattt ctggacagta 7500 

cctgattgta tttttttttt aaataaaagc acaagtactt ttgaaaaaaa accggaattc 7560 
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Gly Phe Ala Gly Asp Asp Cys Asn Lys Pro Leu Cys Leu Asn Asn Cys 

275 280 285 

Tyr Asn Arg Gly Arg Cys Val Glu Asn Glu Cys Val Cys Asp Glu Gly 

290 295 300 

Phe Thr Gly Glu Asp Cys Ser Glu Leu lie Cys Pro Asn Asp Cys Phe 
305 310 315 320 

Asp Arg Gly Arg Cys lie Asn Gly Thr Cys Tyr Cys Glu Glu Gly Phe 

325 330 335 

Thr Gly Glu Asp Cys Gly Lys Pro Thr Cys Pro His Ala Cys His Thr 

340 345 350 

Gin Gly Arg Cys Glu Glu Gly Gin Cys Val Cys Asp Glu Gly Phe Ala 

3 55 3 60 3 65 

Gly Leu Asp Cys Ser Glu Lys Arg Cys Pro Ala Asp Cys His Asn Arg 

370 375 380 

Gly Arg Cys Val Asp Gly Arg Cys Glu Cys Asp Asp Gly Phe Thr Gly 
385 390 395 400 

Ala Asp Cys Gly Glu Leu Lys Cys Pro Asn Gly Cys Ser Gly His Gly 

405 410 415 

Arg Cys Val Asn Gly Gin Cys Val Cys Asp Glu Gly Tyr Thr Gly Glu 

420 425 430 

Asp Cys Ser Gin Leu Arg Cys Pro Asn Asp Cys His Ser Arg Gly Arg 

435 440 445 

Cys Val Glu Gly Lys Cys Val Cys Glu Gin Gly Phe Lys Gly Tyr Asp 

450 455 460 

Cys Ser Asp Met Ser Cys Pro Asn Asp Cys His Gin His Gly Arg Cys 
465 470 475 480 

Val Asn Gly Met Cys Val Cys Asp Asp Gly Tyr Thr Gly Glu Asp Cys 

485 490 495 

Arg Asp Arg Gin Cys Pro Arg Asp Cys Ser Asn Arg Gly Leu Cys Val 

500 505 510 

Asp Gly Gin Cys Val Cys Glu Asp Gly Phe Thr Gly Pro Asp Cys Ala 

515 520 525 

Glu Leu Ser Cys Pro Asn Asp Cys His Gly Gin Gly Arg Cys Val Asn 

530 535 540 

Gly Gin Cys Val Cys His Glu Gly Phe Met Gly Lys Asp Cys Lys Glu 
545 550 555 560 

Gin Arg Cys Pro Ser Asp Cys His Gly Gin Gly Arg Cys Val Asp Gly 

565 570 575 

Gin Cys lie Cys His Glu Gly Phe Thr Gly Leu Asp Cys Gly Gin His 

580 585 590 

Ser Cys Pro Ser Asp Cys Asn Asn Leu Gly Gin Cys Val Ser Gly Arg 

595 600 605 

Cys lie Cys Asn Glu Gly Tyr Ser Gly Glu Asp Cys Ser Glu Val Ser 

610 615 620 

Pro Pro Lys Asp Leu Val Val Thr Glu Val Thr Glu Glu Thr Val Asn 
625 630 635 640 

Leu Ala Trp Asp Asn Glu Met Arg Val Thr Glu Tyr Leu Val Val Tyr 

645 650 655 

Thr Pro Thr His Glu Gly Gly Leu Glu Met Gin Phe Arg Val Pro Gly 

660 665 670 

Asp Gin Thr Ser Thr He lie Gin Glu Leu Glu Pro Gly Val Glu Tyr 

6 75 6 80 6 85 

Phe lie Arg Val Phe Ala He Leu Glu Asn Lys Lys Ser He Pro Val 

690 695 700 

Ser Ala Arg Val Ala Thr Tyr Leu Pro Ala Pro Glu Gly Leu Lys Phe 
705 710 715 720 
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Lys Ser He Lys Glu Thr Ser Val Glu Val Glu Trp Asp Pro Leu Asp 

725 730 735 

lie Ala Phe Glu Thr Trp Glu He He Phe Arg Asn Met Asn Lys Glu 

740 745 750 

Asp Glu Gly Glu He Thr Lys Ser Leu Arg Arg Pro Glu Thr Ser Tyr 

755 7S0 765 

Arg Gin Thr Gly Leu Ala Pro Gly Gin Glu Tyr Glu He Ser Leu His 

770 775 780 

He Val Lys Asn Asn Thr Arg Gly Pro Gly Leu Lys Arg Val Thr Thr 
785 790 795 ' 800 

Thr Arg Leu Asp Ala Pro Ser Gin He Glu Val Lys Asp Val Thr Asp 

805 810 815 

Thr Thr Ala Leu He Thr Trp Phe Lys Pro Leu Ala Glu He Asp Gly 

820 825 830 

He Glu Leu Thr Tyr Gly He Lys Asp Val Pro Gly Asp Arg Thr Thr 

835 840 845 

He Asp Leu Thr Glu Asp Glu Asn Gin Tyr Ser He Gly Asn Leu Lys 

850 855 860 

Pro Asp Thr Glu Tyr Glu Val Ser Leu He Ser Arg Arg Gly Asp Met 
865 870 875 880 

Ser Ser Asn Pro Ala Lys Glu Thr Phe Thr Thr Gly Leu Asp Ala Pro 

885 890 ' 895 

Arg Asn Leu Arg Arg Val Ser Gin Thr Asp Asn Ser He Thr Leu Glu 

900 905 910 

Trp Arg Asn Gly Lys Ala Ala He Asp Ser Tyr Arg He Lys Tyr Ala 

915 920 925 

Pro He Ser Gly Gly Asp His Ala Glu Val Asp Val Pro Lys Ser Gin 

930 935 940 

Gin Ala Thr Thr Lys Thr Thr Leu Thr Gly Leu Arg Pro Gly Thr Glu 
945 950 955 " 960 

Tyr Gly He Gly Val Ser Ala Val Lys Glu Asp Lys Glu Ser Asn Pro 

965 970 975 

Ala Thr He Asn Ala Ala Thr Glu Leu Asp Thr Pro Lys Asp Leu Gin 

980 985 990 

Val Ser Glu Thr Ala Glu Thr Ser Leu Thr Leu Leu Trp Lys Thr Pro 

995 1000 1005 

Leu Ala Lys Phe Asp Arg Tyr Arg Leu Asn Tyr Ser Leu Pro Thr Gly 

1010 1015 1020 

Gin Trp Val Gly Val Gin Leu Pro Arg Asn Thr Thr Ser Tyr Val Leu 
1025 1030 1035 1040 

Arg Gly Leu Glu Pro Gly Gin Glu Tyr Asn Val Leu Leu Thr Ala Glu 

1045 1050 1055 

Lys Gly Arg His Lys Ser Lys Pro Ala Arg Val Lys Ala Ser Thr Glu 

1060 1065 1070 

Gin Ala Pro Glu Leu Glu Asn Leu Thr Val Thr Glu Val Gly Trp Asp 

1075 1080 1085 

Gly Leu Arg Leu Asn Trp Thr Ala Ala Asp Gin Ala Tyr Glu His Phe 

.1090 1095 1100 

He He Gin Val Gin Glu Ala Asn Lys Val Glu Ala Ala Arg Asn Leu 
H05 mo ins 1120 

Thr Val Pro Gly Ser Leu Arg Ala Val Asp He Pro Gly Leu Lys Ala 

1125 1130 1135 

Ala Thr Pro Tyr Thr Val Ser He Tyr Gly Val He Gin Gly Tyr Arg 

1140 1145 H50 

Thr Pro Val Leu Ser Ala Glu Ala Ser Thr Gly Glu Thr Pro Asn Leu 
1155 1160 H65 
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Gly Glu Val Val Val Ala Glu Val Gly Trp Asp Ala Leu Lys Leu Aen 

1170 1175 1180 

Trp Thr Ala Pro Glu Gly Ala Tyr Glu Tyr Phe Phe lie Gin Val Gin 
1185 1190 1195 1200 

Glu Ala Asp Thr Val Glu Ala Ala Gin Asn Leu Thr Val Pro Gly Gly 

1205 1210 1215 

Leu Arg Ser Thr Asp Leu Pro Gly Leu Lys Ala Ala Thr His Tyr Thr 

1220 1225 1230 

lie Thr lie Arg Gly Val Thr Gin Asp Phe Ser Thr Thr Pro Leu Ser 

1235 1240 1245 

Val Glu Val Leu Thr Glu Glu Val Pro Asp Met Gly Asn Leu Thr Val 

1250 1255 1260 

Thr Glu Val Ser Trp Asp Ala Leu Arg Leu Asn Trp Thr Thr Pro Asp 
1265 1270 1275 1280 

Gly Thr Tyr Asp Gin Phe Thr lie Gin Val Gin Glu Ala Asp Gin Val 

1285 1290 1295 

Glu Glu Ala His Asn Leu Thr Val Pro Gly Ser Leu Arg Ser Met Glu 

1300 1305 1310 

lie Pro Gly Leu Arg Ala Gly Thr Pro Tyr Thr Val Thr Leu His Gly 

1315 1320 1325 

Glu Val Arg Gly His Ser Thr Arg Pro Leu Ala Val Glu Val Val Thr 

1330 1335 1340 

Glu Asp Leu Pro Gin Leu Gly Asp Leu Ala Val Ser Glu Val Gly Trp 
1345 1350 1355 1360 

Asp Gly Leu Arg Leu Asn Trp Thr Ala Ala Asp Asn Ala Tyr Glu His 

1365 1370 1375 

Phe Val He Gin Val Gin Glu Val Asn Lys Val Glu Ala Ala Gin Asn 

1380 1385 1390 

Leu Thr Leu Pro Gly Ser Leu Arg Ala Val Asp He Pro Gly Leu Glu 

1395 1400 1405 

Ala Ala Thr Pro Tyr Arg Val Ser He Tyr Gly Val He Arg Gly Tyr 

1410 1415 1420 

Arg Thr Pro Val Leu Ser Ala Glu Ala Ser Thr Ala Lys Glu Pro Glu 
1425 1430 1435 1440 

He Gly Asn Leu Asn Val Ser Asp He Thr Pro Glu Ser Phe Asn Leu 

1445 1450 1455 

Ser Trp Met Ala Thr Asp Gly He Phe Glu Thr Phe Thr He Glu He 

1460 1465 1470 

He Asp Ser Asn Arg Leu Leu Glu Thr Val Glu Tyr Asn He Ser Gly 

1475 1480 1485 

Ala Glu Arg Thr Ala His He Ser Gly Leu Pro Pro Ser Thr Asp Phe 

1490 1495 1500 

He Val Tyr Leu Ser Gly Leu Ala Pro Ser He Arg Thr Lys Thr He 
1505 1510 1515 1520 

Ser Ala Thr Ala Thr Thr Glu Ala Leu Pro Leu Leu Glu Asn Leu Thr 

1525 1530 1535 

He Ser Asp He Asn Pro Tyr Gly Phe Thr Val Ser Trp Met Ala Ser 

1540 1545 1550 

Glu Asn Ala Phe Asp Ser Phe Leu Val Thr Val Val Asp Ser Gly Lys 

1555 1560 1565 

Leu Leu Asp Pro Gin Glu Phe Thr Leu Ser Gly Thr Gin Arg Lys Leu 

1570 1575 1580 

Glu Leu Arg Gly Leu He Thr Gly lie Gly Tyr Glu Val Met Val Ser 
1585 1590 1595 1600 

Gly Phe Thr Gin Gly His Gin Thr Lys Pro Leu Arg Ala Glu He Val 
1605 1610 1615 
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Thr Glu Ala Glu Pro Glu Val Asp Asn Leu Leu Val Ser Asp Ala Thr 

1620 1625 1630 

Pro Asp Gly Phe Arg Leu Ser Trp Thr Ala Asp Glu Gly Val Phe Asp 

1635 1640 1645 

Asn Phe Val Leu Lys lie Arg Asp Thr Lys Lys Gin Ser Glu Pro Leu 

1650 1655 1660 

Glu lie Thr Leu Leu Ala Pro Glu Arg Thr Arg Asp Leu Thr Gly Leu 
1665 1670 1675 1680 

Arg Glu Ala Thr Glu Tyr Glu lie Glu Leu Tyr Gly lie Ser Lys Gly 

1685 1690 1695 

Arg Arg Ser Gin Thr Val Ser Ala He Ala Thr Thr Ala Met Gly Ser 

1700 1705 1710 

Pro Lys Glu Val He Phe Ser Asp He Thr Glu Asn Ser Ala Thr Val 

1715 1720 1725 

Ser Trp Arg Ala Pro Thr Ala Gin Val Glu Ser Phe Arg He Thr Tyr 

1730 1735 1740 

Val Pro He Thr Gly Gly Thr Pro Ser Met Val Thr Val Asp Gly Thr 
1745 1750 1755 ~ 1760 

Lys Thr Gin Thr Arg Leu Val Lys Leu He Pro Gly Val Glu Tyr Leu 

1765 1770 1775 

Val Ser He He Ala Met Lys Gly Phe Glu Glu Ser Glu Pro Val Ser 

1780 1785 1790 

Gly Ser Phe Thr Thr Ala Leu Asp Gly Pro Ser Gly Leu Val Thr Ala 

1795 1800 1805 

Asn He Thr Asp Ser Glu Ala Leu Ala Arg Trp Gin Pro Ala He Ala 

1810 1815 1820 

Thr Val Asp Ser Tyr Val He Ser Tyr Thr Gly Glu Lys Val Pro Glu 
1825 1830 1835 1840 

He Thr Arg Thr Val Ser Gly Asn Thr Val Glu Tyr Ala Leu Thr Asp 

1845 1850 1855 

Leu Glu Pro Ala Thr Glu Tyr Thr Leu Arg He Phe Ala Glu Lys Gly 

1860 1865 1870 

Pro Gin Lys Ser Ser Thr He Thr Ala Lys Phe Thr Thr Asp Leu Asp 

1875 1880 1885 

Ser Pro Arg Asp Leu Thr Ala Thr Glu Val Gin Ser Glu Thr Ala Leu 

1890 1895 1900 

Leu Thr Trp Arg Pro Pro Arg Ala Ser Val Thr Gly Tyr Leu Leu Val 
1905 1910 1915 1920 

Tyr Glu Ser Val Asp Gly Thr Val Lys Glu Val He Val Gly Pro Asp 

1925 1930 1935 

Thr Thr Ser Tyr Ser Leu Ala Asp Leu Ser Pro Ser Thr His Tyr Thr 

1940 1945 1950 

Ala Lys He Gin Ala Leu Asn Gly Pro Leu Arg Ser Asn Met He Gin 

1955 1960 1965 

Thr He Phe Thr Thr He Gly Leu Leu Tyr Pro Phe Pro Lys Asp Cys 

1970 1975 1980 

Ser Gin Ala Met Leu Asn Gly Asp Thr Thr Ser Gly Leu Tyr Thr He 
1985 1990 1995 2000 

Tyr Leu Asn Gly Asp Lys Ala Gin Ala Leu Glu Val Phe Cys Asp Met 

2005 2010 2015 

Thr Ser Asp Gly Gly Gly Trp He Val Phe Leu Arg Arg Lys Asn Gly 

2020 2025 2030 

Arg Glu Asn Phe Tyr Gin Asn Trp Lys Ala Tyr Ala Ala Gly Phe Gly 

2035 2040 2045 

Asp Arg Arg Glu Glu Phe Trp Leu Gly Leu Asp Asn Leu Asn Lys He 
2050 2055 2060 
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Thr Ala Gin Gly Gin Tyr Glu Leu Arg Val Asp Leu Arg Asp His Gly 
2065 2070 2075 2080 

Glu Thr Ala Phe Ala Val Tyr Asp Lys Phe Ser Val Gly Asp Ala Lys 

2085 2090 2095 

Thr Arg Tyr Lys Leu Lys Val Glu Gly Tyr Ser Gly Thr Ala Gly Asp 

2100 2105 2110 

Ser Met Ala Tyr His Asn Gly Arg Ser Phe Ser Thr Phe Asp Lys Asp 

2115 2120 2125 

Thr Asp Ser Ala lie Thr Asn Cys Ala Leu Ser Tyr Lys Gly Ala Phe 

2130 2135 2140 

Trp Tyr Arg Asn Cys His Arg Val Asn Leu Met Gly Arg Tyr Gly Asp 
2145 2150 2155 2160 

Asn Asn His Ser Gin Gly Val Asn Trp Phe His Trp Lys Gly His Glu 

2165 2170 2175 

His Ser lie Gin Phe Ala Glu Met Lys Leu Arg Pro Ser Asn Phe Arg 

2180 2185 2190 

Asn Leu Glu Gly Arg Arg Lys Arg Ala 
2195 2200 

<210> 13 
<211> 3672 
<212> DNA 

<213> Homo sapiens 
<400> 13 

acatgtgcat atttcattcc ccaggcagac attttttaga aatcaataca tgccccaata 60 
ttggaaagac ttgttcttcc acggtgacta cagtacatgc tgaagcgtgc cgtttcagcc 120 
ctcatttaat tcaatttgta agtagcgcac gagcctctgt gggggaggat aggctgaaaa 180 
aaaaaagtgg gctcgtattt atctacagga ctccatatag tcatatatag gcatataaat 240 
ctatgctttt tctttgtttt tttctttctt cctttctttc aaaggtttgc attaactttt 300 
caaagtagtt cctatagggg cattgaggag cttcctcatt ctgggaaaac tgagaaaacc 360 
catattctcc taatacaacc cgtaatagca tttttgcctg cctcgaggca gagtttcccg 420 
tgagcaataa actcagcttt tttgtggggc acagtactgg atttgacagt gattccccac 480 
gtgtgttcat ctgcacocac cgagccaggc agaggccagc cctccgtggt gcacacagca 540 
cgcgcctcag tccatcccat tttagtcttt aaaccctcag gaagtcacag tctccggaca 600 
ccacaccaca ttgagcccaa caggtccacg atggatccac ctagtcccac cccagccttt 660 
ttctttcatc tgaacagaat gtgcattttt ggaagcctcc ctcactctcc atgctggcag 720 
agcaggaggg agactgaagt aagagatggc agagggagat ggtggcaaaa aggtttagat 780 
gcaggagaac agtaagatgg atggttccgg ccagagtcga tgtggggagg aacagagggc 840 
tgaagggaga gggggctgac tgttccattc tagctttggc acaaagcagc agaaaggggg 900 
aaaagccaat agaaatttcc ttagcttccc caccatatgt attttcatgg atttgagagg 960 
aaagagagga aaatggggga atgggttgca aaatagaaat gagcttaatc caggccgcag 1020 
agccagggaa ggtgagtaac cttaggaggg tgctagactt tagaagccag ataggaagaa 1080 
tcagtctaaa ctggccatgc tttggaaggg acaagactat gtgctccgct gcccaccttc 1140 
agcctgcaat gagggactga ggcccacgag tctttccagc tcttcctcca ttctggccag 1200 
tccctgcatc ctccctgggg tggaggatgg aaggaaagct gggacaagca gggaacgcat 1260 
gattcaggga tgctgtcact cggcagccag attccgaaac tcccattctc caatgacttc 1320 
ctcaaccaat gggtggcctt gtgactgttc tttaaggctg aagatatcca ggaaaggggg 1380 
cttggacact ggccaaggag accccttcgt gctgtggaca cagctctctt cactctttgc 1440 
tcatggcatg acacagcgga gaccgcctcc aacaacgaat ttggggctac gaagaggaat 1500 
agcgaaaaag caaatctgtt tcaactgatg ggaaccctat agctatagaa cttgggggct 1560 
atctcctatg cccctggaca ggacagttgg ctggggacag gagaagtgct caatcttcat 1620 
gagacaaagg ggcccgatca aggcagccac aaggccttga cctgccgagt cagcatgccc 1680 
catctctctc gacagctgtc ccctaaaccc aactcacgtt tctgtatgtc ttaggccagt 1740 
atcccaaacc tcttccacgt cactgttctt tccacccatt ctccctttgc atcttgagca 1800 
gttatccaac taggatctgc caagtggata ctggggtgcc actcccctga gaaaagactg 1860 
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agccaggaac tacaagctcc ccccacattc ctcccagcct ggacctaatt cttgagaggg 192 0 

gctctctctt cacggactgt gtctggactt tgagcaggct tctgcccctt gcgttggctc 1980 

tttgctgcca gccatcaggt gggggattag agcctggtgt aagtgcgcca gactcttccg 2040 

gtttccaaag ttcgtgcctg cgaacccaaa cctgtgagtc tcttctgcat gcaggagttt 2100 

□tcctgggca gctggtcact ccccagagaa gctgggcctt catggacaca tggaactaag 2160 

cctcccaaat gggagttctg gctgagccca gggtggggag atcctgggaa gggaggcact 2220 

ggaggaagac ggcacctctt cccccatggc agggtgtgag ggaggcaggt ttggaatggt 2280 

gcgagtatgg caatctaagc aggggtctgg tctctttgac tccaggctcg ctttggccga 2340 

ctgtctgctc acccagagao cttggactcc ggactatcca tggctccgaa tctaagtgct 2400 

gcccactccc atgctcacac ccacagaagg tcttcccatc ccctttagat tcgtgcctca 2460 

ctccaccagt gaggaagatg cctctgtctt tcccacgact gccaggagat agggaagccc 2520 

agccaggact gaccctcctt cctccagcct gccctgaccc acctggcaaa gcagggcaca 2580 

tggggaggaa gagactggaa cctttctttg acagccaggc ctagacagac aggcctgggg 2640 

acactggccc atgaggggag gaaggcaggc gcacgaggtc cagggaggcc cttttctgat 2700 

catgcccctt ctctcccacc ccatctcccc accaccacct ctgtggcctc catggtaccc 2760 

ccacagggct ggcctcccct agagggtggg cctcaaccac ctcgtcccgc cacgcaccgg 2820 

ttagtgagac agggctgcca cgcaaccgcc aagcccccct caaggtggga cagtaccccg 2880 

gacccatcca ctcactcctg agaggctccg gcccagaatg ggaacctcag agaagagctc 2940 

taaggagaag aaaccccata gcgtcagaga ggatatgtct ggcttccaag agaaaggagg 3000 

ctccgttttg caaagtggag gagggacgag ggacaggggt ttcaccagcc agcaacctgg 3060 

gccttgtact gtctgtgttt ttaaaaccac taaagtgcaa gaattacatt gcactgtttc 3120 

tccacttttt attttctctt aggcttttgt ttctatttca aacatacttt cttggttttc 3180 

taatggagta tatagtttag tcatttcaca gactctggcc tcctctcctg aaatcctttt 3240 

ggatggggaa agggaaggtg gggagggtcc gaggggaagg ggaccccagc ttccctgtgc 3300 

ccgctcaccc cactccacca gtcoccggtc gccagccgga gtctcctctc taccgccact 3360 

gtcacaccgt agcccacatg gatagcacag ttgtcagaca agattccttc agattccgag 3420 

ttgctaccgg ttgttttcgt tgttgttgtt gttgtttttc tttttctttt tttttttgaa 3480 

gacagcaata accacagtac atattactgt agttctctat agttttacat acattcatac 3540 

cataactctg ttctctcctc ttttttgttt tcaactttaa aaacaaaaat aaacgatgat 3600 

aatctttact ggtgaaaagg atggaaaaat aaatcaacaa atgcaaccag tttgtgagaa 3660 

aaaaaaaaaa aa 3672 

<210> 14 
<211> 272 
<212> PRT 

<213> Homo sapiens 



<400> 14 



Met 


Val 


Leu 




Thr 


Ala 


Val 


Leu 




Leu 


Leu Ala 


Ala 


Tyr Ala 


Gly 


1 








5 










10 






15 




Pro 


Ala 


Gin 


Ser 




Gly 


Ser 


Phe 


Val 


His 


Cys Glu 


Pro 


Cys Asp 


Glu 








20 










25 








30 




Lys 


Ala 




Ser 


Met 


Cys 


Pro 


Pro 


Ser 


Pro 


Leu Gly 


Cys 


Glu Leu 


Val 






35 










40 








45 






Lys 


Glu 


Pro 


Gly 


Cys 


Gly 


Cys 


Cys 


Met 


Thr 


Cys Ala 


Leu 


Ala Glu 


Gly 




50 










55 








60 








Gin 


Ser 


Cys 


Gly 


Val 


Tyr 


Thr 


Glu 


Arg 


Cys 


Ala Gin 


Gly 


Leu Arg 


Cys 


65 










70 










75 






80 


Leu 


Pro 


Arg 


Gin 


Asp 


Glu 


Glu 


Lys 


Pro 


Leu 


His Ala 


Leu 


Leu His 


Gly 










85 










90 






95 






Gly 


Val 


Cys 


Leu 




Glu 


Lys 


Ser 


Tyr 


Arg Glu 


Gin 


Val Lys 


He 








100 










105 








110 




Glu 


Arg 


Asp 


Ser 


Arg 


Glu 


His 


Glu 


Glu 


Pro 


Thr Thr 


Ser 


Glu Met 


Ala 






115 










120 








125 






Glu 


Glu 


Thr 


Tyr 


Ser 


Pro 


Lys 


He 


Phe 


Arg 


Pro Lys 


His 


Thr Arg 


He 




130 










135 








140 
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Ser Glu Leu Lys Ala Glu Ala Val Lys Lys Asp Arg Arg Lys Lys Leu 
145 150 155 ISO 

Thr Gin Ser Lys Phe Val Gly Gly Ala Glu Asn Thr Ala His Pro Arg 

1S5 170 175 

lie He Ser Ala Pro Glu Met Arg Gin Glu Ser Glu Gin Gly Pro Cys 

180 185 190 

Arg Arg His Met Glu Ala Ser Leu Gin Glu Leu Lys Ala Ser Pro Arg 

195 200 205 

Met Val Pro Arg Ala Val Tyr Leu Pro Asn Cys Asp Arg Lys Gly Phe 

210 215 220 

Tyr Lys Arg Lys Gin Cys Lys Pro Ser Arg Gly Arg Lys Arg Gly He 
225 230 235 240 

Cys Trp Cys Val Asp Lys Tyr Gly Met Lys Leu Pro Gly Met Glu Tyr 

245 250 255 

Val Asp Gly Asp Phe Gin Cys His Thr Phe Asp Ser Ser Asn Val Glu 
260 265 270 

<210> 15 
<211> 1860 
<212> DNA 

<213> Homo sapiens 
<400> 15 

gcggatcctc acacgactgt gatccgattc tttccagcgg cttctgcaac caagcgggtc 60 
ttacccccgg tcctccgcgt ctccagtcct cgcacctgga accccaacgt ccccgagagt 120 
ccccgaatcc ccgctcccag gctacctaag aggatgagcg gtgctccgac ggccggggca 180 
gccctgatgc tctgcgccgc caccgccgtg ctactgagcg ctcagggcgg acccgtgcag 240 
tccaagtcgc cgcgctttgc gtcctgggac gagatgaatg tcctggcgca cggactcctg 300 
cagctcggcc aggggtgcgc gaacaccgga gcgcacccgc agtcagctga gcgcgctgga 360 
gcgcgcctga gcgcgtgcgg gtccgcctgt cagggaaccg aggggtccac cgacctcccg 420 
ttagcccctg agagccgggt ggaccctgag gtccttcaca gcctgcagac acaactcaag 480 
gctcagaaca gcaggatcoa gcaactcttc cacaaggtgg cccagcagca goggcacctg 540 
gagaagcagc acctgcgaat tcagcatctg caaagccagt ttggcctcct ggaccacaag 600 
cacctagacc atgaggtggc caagcctgcc cgaagaaaga ggctgcccga gatggcccag 660 
ccagttgacc cggctcacaa tgtcagccgc ctgcaccggc tgcccaggga ttgccaggag 720 
ctgttccagg ttggggagag gcagagtgga ctatttgaaa tccagcctca ggggtctccg 780 
ccatttttgg tgaactgcaa gatgacctca gatggaggct ggacagtaat tcagaggcgc 840 
cacgatggct cagtggactt caaccggccc tgggaagcct acaaggcggg gtttggggat 900 
ccccacggcg agttctggct gggtctggag aaggtgcata gcatcacggg ggaccgcaac 960 
agccgcctgg ccgtgcagct gcgggactgg gatggcaacg ccgagttgct gcagttctcc 1020 
gtgcacctgg gtggcgagga cacggcctat agcctgcagc tcactgcacc cgtggccggc 1080 
cagctgggcg ccaccaccgt cccacccagc ggcctctccg tacccttctc cacttgggac 1140 
caggatcacg acctccgcag ggacaagaac tgcgccaaga gcctctctgg aggctggtgg 1200 
tttggcacct gcagccattc caacctcaac ggccagtact tccgctccat cccacagcag 1260 
cggcagaagc ttaagaaggg aatcttctgg aagacctggc ggggccgcta ctacccgctg 1320 
caggccacca ccatgttgat ccagcccatg gcagcagagg cagcctccta gcgtcctggc 1380 
tgggcctggt cccaggccca cgaaagacgg tgactcttgg ctctgcccga ggatgtggcc 1440 
aagaccacga ctggagaagc cccctttctg agtgcagggg ggctgcatgc gttgcctcct 1500 
gagatcgagg ctgcaggata tgctcagact ctagaggcgt ggaccaaggg gcatggagct 1560 
tcactccttg ctggccaggg agttggggac tcagagggac cacttggggc cagccagact 1620 
ggcctcaatg gcggactcag tcacattgac tgacggggac cagggcttgt gtgggtcgag 1680 
agcgccctca tggtgctggt gctgttgtgt gtaggtcccc tggggacaca agcaggcgcc 1740 
aatggtatct gggcggagct cacagagttc ttggaataaa agcaacctca gaacaaaaaa 1800 
aaaaaaaaaa aagcggagct cacagagttc ttggaataaa agcaacctca gaacaaaaaa 1860 

<210> 16 
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<211> 405 
<212> PRT 

<213> Homo sapiens 



<400> 16 



Met 


Ser 


Gly 


Ala 




1 








5 


Thr 


Ala 


Val 


Leu 


Leu 








20 




Pro 


Arg 


Phe 


Ala 


Ser 






35 






Leu 


Gin 


Leu 


Gly 


Gin 




50 








Ala 


Glu 


Arg 


Ala 


Gly 


65 










Gly 


Thr 


Glu 


Gly 


Ser 
85 


Asp 


Pro 


Glu 


Val 


Leu 








100 




Ser 


Arg 


He 


Gin 


Gin 






115 






Leu 


Glu 


Lys 


Gin 


His 




130 








Leu 


Leu 


Asp 


His 


Lys 


145 










Arg 


Lys 


Arc 


Leu 


Pro 










165 


Val 


Ser 


Arg 


Leu 


His 








180 




Val 


Gly 


Glu 


Arg 


Gin 






195 






Pro 


Pro 


Phe 


Leu 


Val 




210 








Val 


He 


Gin 


Arg 


Arg 


225 










Glu 


Ala 


Tyr 


Lys 


Ala 










245 


Gly 


Leu 


Glu 


Lys 


Val 








250 




Ala 


Val 


Gin 




Arg 






275 






Ser 


Val 


His 


Leu 


Gly 




290 








Ala 


Pro 


Val 


Ala 


Gly 


305 












Ser 


Val 


Pro 


Phe 










325 


Asp 


Lys 


Asn 


Cys 


Ala 








340 




Cys 


Ser 


His 


Ser 


Asn 






3 55 






Gin 


Arg 


Gin 


Lys 


Leu 




370 








Arg 


Tyr 


Tyr 


Pro 


Leu 


385 










Ala 


Glu 


Ala 


Ala 


Ser 



Thr 


Ala 


Gly 


Ala 


Ala 


Leu 


Met 


Leu 


Cys 


Ala 


Ala 










10 










15 




Ser 


Ala 


Gin 


Gly 


Gly 


Pro 


Vai 


Gin 


Ser 


Lys 


Ser 








25 










30 






Trp 


Asp 


Glu 


Met 


Asn 


Val 


Leu 


Ala 


His 


Gly 


Leu 






40 










45 








Gly 


Cys 


Ala 


Asn 


Thr 


Gly 


Ala 


His 


Pro 


Gin 


Ser 




55 










50 










Ala 


Arg 


Leu 


Ser 


Ala 


Cys 


Gly 


Ser 


Ala 


Cys 


Gin 


70 










75 










80 


Thr 


Asp 


Leu 


Pro 


Leu 


Ala 


Pro 


Glu 


Ser 


Arg 


Val 










90 










95 




His 


Ser 


Leu 


Gin 


Thr 


Gin 


Leu 


Lys 


Ala 


Gin 


Asn 








105 










110 






Leu 


Phe 


His 


Lys 


Val 


Ala 


Gin 


Gin 


Gin 


Arg 


His 






120 










125 








Leu 


Arg 


lie 


Gin 


His 


Leu 


Gin 


Ser 


Gin 


Phe 


Gly 




135 










140 










His 


Leu 


Asp 


His 


Glu 


Val 


Ala 


Lys 


Pro 


Ala 


Arg 


150 










155 










160 


Glu 


Met 


Ala 


Gin 


Pro 


Val 


Asp 


Pro 


Ala 


His 


Asn 










170 










175 




Arg 


Leu 


Pro 


Arg 


Asp 


Cys 


Gin 


Glu 


Leu 


Phe 


Gin 








185 










190 






Ser 


Gly 


Leu 


Phe 


Glu 


He 


Gin 


Pro 


Gin 


Gly 


Ser 






200 










205 








Asn 


Cys 


Lys 


Met 


Thr 


Ser 


Asp 


Gly 


Gly 


Trp 


Thr 




215 










220 










His 


Asp 


Gly 


Ser 


Val 


Asp 


Phe 


Asn 


Arg 


Pro 


Trp 


230 










235 










240 


Gly 


Phe 


Gly 


Asp 


Pro 


His 


Gly 


Glu 


Phe 


Trp 


Leu 










250 










255 




His 


Ser 


He 


Thr 


Gly 


Asp 


Arg 


Asn 


Ser 


Arg 


Leu 








265 










270 






Asp 


Trp 


Asp 


Gly 


Asn 


Ala 


Glu 


Leu 


Leu 


Gin 


Phe 






280 










285 








Gly 


Glu 


Asp 


Thr 


Ala 


Tyr 


Ser 


Leu 


Gin 


Leu 


Thr 




295 










300 










Gin 


Leu 


Gly 


Ala 


Thr 


Thr 


Val 


Pro 


Pro 


Ser 


Gly 


310 










315 










320 


Ser 


Thr 


Trp 


Asp 


Gin 


Asp 


His 


Asp 




Arg 


Arg 










330 










335 






Ser 


Leu 


Ser 


Gly 


Gly 


Trp 


Trp 


Phe 


Gly 


Thr 








345 










350 






Leu 


Asn 


Gly 


Gin 


Tyr 


Phe 


Arg 


Ser 


He 


Pro 


Gin 






360 










365 








Lys 


Lys 


Gly 


He 


Phe 


Trp 




Thr 


Trp 




Gly 




375 










380 










C-ln 


Ala 


Thr 


Thr 


Met 


Leu 


He 


Gin 




Met 


Ala 


390 










3S5 










400 
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405 

<210> 17 
<211> 3901 
<212> DNA 

<213> Homo sapiens 
<400> 17 

cagtttgcaa aagccagagg tgcaagaagc agcgactgca gcagcagcag cagcagcggc 60 

ggtggcagca gcagcagcag cggcggcagc agcagcagca gcggaggcac cggtggcagc 120 

agcagcatca ccagcaacaa caacaaaaaa aaatcctcat caaatcctca cctaagcttt 180 

cagtgtatcc agatccacat cttcactcaa gccaggagag ggaaagagga aaggggggca 240 

ggaaaaaaaa aaaacccaac aacttagcgg aaacttctca gagaatgctc caaaactcag 300 

cagtgcttct ggtgctggtg atcagtgctt ctgcaaccca tgaggcggag cagaatgact 360 

ctgtgagccc caggaaatcc cgagtggcgg ctcaaaactc agctgaagtg gttcgttgcc 420 

tcaacagtgc tctacaggtc ggctgcgggg cttttgcatg cctggaaaac tccacctgtg 480 

acacagatgg gatgtatgac atctgtaaat ccttcttgta cagcgctgct aaatttgaca 540 

ctcagggaaa agcattcgtc aaagagagct taaaatgcat cgccaacggg gtcacctcca 600 

aggtcttcct cgccattcgg aggtgctcca ctttccaaag gatgattgct gaggtgcagg 660 

aagagtgcta cagcaagctg aatgtgtgca gcatcgccaa gcggaaccct gaagccatca 720 

ctgaggtcgt ccagctgccc aatcacttct ccaacagata ctataacaga cttgtccgaa 780 

gcctgctgga atgtgatgaa gacacagtca gcacaatcag agacagcctg atggagaaaa 840 

ttgggcctaa catggccagc ctcttccaca tcctgcagac agaccactgt gcccaaacac 900 

acccacgagc tgacttcaac aggagacgca ccaatgagcc gcagaagctg aaagtcctcc 960 

tcaggaacct ccgaggtgag gaggactctc cctcccacat caaacgcaca tcccatgaga 1020 

gtgcataacc agggagaggt tattcacaac ctcaccaaac tagtatcatt ttaggggtgt 1080 

tgacacacca attttgagtg tactgtgcct ggtttgattt ttttaaagta gttcctattt 1140 

tctatccccc ttaaagaaaa ttgcatgaaa ctaggcttct gtaatcaata tcccaacatt 1200 

ctgcaatggc agcattccca ccaacaaaat ccatgtgat'c attctgcctc tcctcaggag 1260 

aaagtaccct cttttaccaa cttcctctgc catgtctttt cccctgctcc cctgagacca 1320 

cccccaaaca caaaacattc atgtaactct ccagccattg taatttgaag atgtggatcc 1380 

ctttagaacg gttgccccag tagagttagc tgataaggaa actttattta aatgcatgtc 1440 

ttaaatgctc ataaagatgt taaatggaat tcgtgttatg aatctgtgct ggccatggac 1500 

gaatatgaat gtcacatttg aattcttgat ctctaatgag ctagtgtctt atggtcttga 1560 

tcctccaatg tctaattttc tttccgacac atttaccaaa ttgcttgagc ctggctgtcc 1620 

aaccagactt tgagcctgca tcttcttgca tctaatgaaa aacaaaaagc taacatcttt 1680 

acgtactgta actgctcaga gctttaaaag tatctttaac aattgtctta aaaccagaga 1740 

atcttaaggt ctaactgtgg aatataaata gctgaaaact aatgtactgt acataaattc 1800 

cagaggactc tgcttaaaca aagcagtata taataacttt attgcatata gatttagttt 1860 

tgtaacttag ctttattttt cttttcctgg gaatggaata actatctcac ttccagatat 1920 

ccacataaat gctccttgtg gcctttttta taactaaggg ggtagaagta gttttaattc 1980 

aacatcaaaa cttaagatgg gcctgtatga gacaggaaaa accaacaggt ttatctgaag 2040 

gaccccaggt aagatgttaa tctcccagcc cacctcaacc cagaggctac tcttgactta 2100 

gacctatact gaaagatctc tgtcacatcc aactggaaat tccaggaacc aaaaagagca 2160 

tccctatggg cttggaccac ttacagtgtg ataaggccta ctatacatta ggaagtggta 2220 

gttctttact cgtccccttt catcggbgcc tggtactctg gcaaatgatg atggggtggg 2280 

agactttcca ttaaatcaat caggaatgag tcaatcagcc tttaggtctt tagtccgggg 2340 

gacttggggc tgagagagta taaataaccc tgggctgtcc agccttaata gacttctctt 2400 

acattttcgt cctgtagcac gctgcctgcc aaagtagtcc tggcagctgg accatctctg 2460 

taggatcgta aaaaaataga aaaaaagaaa aaaaaaagaa agaaagaggg aaaaagagct 2520 

ggtggtttga tcatttctgc catgatgttt acaagatggc gaccaccaaa gtcaaacgac 2580 

taacctatct atgaacaaca gtagtttctc agggtcactg tccttgaacc caacagtccc 2640 

ttatgagcgt cactgcccac caaaggtcaa tgtcaagaga ggaagagagg gaggaggggt 2700 

aggactgcag gggccactcc aaactcgctt aggtagaaac tattggtgct cgactctcac 2760 

taggctaaac tcaagatttg accaaatcga gtgataggga tcctggtggg aggagagagg 2820 

gcacatctcc agaaaaatga aaagcaatac aactttacca taaagccttt aaaaccagta 2880 
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acgtgctgct caaggaccaa gagcaattgc agcagaccca gcagcagcag cagcagcaca 2940 

aacattgctg cctttgtccc cacacagcct ctaagcgtgc tgacatcaga ttgttaaggg 3000 

catttttata ctcagaactg tcccatcccc aggtccccaa acttatggac actgccttag 3060 

cctcttggaa atcaggtaga ccatattcta agttagactc ttcccctccc tcccacactt 3120 

cccaccccca ggcaaggctg acttctctga atcagaaaag ctattaaagt ttgtgtgttg 3180 

tgtccatttt gcaaacccaa ctaagccagg accccaatgc gacaagtagt tcatgagtat 3240 

tcctagcaaa tttctctctt tcttcagttc agtagatttc cttttttctt ttcttttttt 3300 

tttttttttt tttttggctg tgacctottc aaaccgtggt accccccctt ttctccccac 3360 

gatgatatct atatatgtat ctacaataca tatatctaca catacagaaa gaagcagttc 3420 

tcacatgttg ctagtttttt gcttctcttt cccccaccct actccctcca attcccccct 3480 

taaacttcca aagcttcgtc ttgtgtttgc tgcagagtga ttcgggggct gacctagacc 3540 

agtttgcatg attcttctct tgtgatttgg ttgcacttta gacatttttg tgccattata 3600 

tttgcattat gtatttataa tttaaatgat atttaggttt ttggctgagt actggaataa 3660 

acagtgagca tatctggtat atgtcattat ttattgttaa attacatttt ttaagctcca 3720 

tgtgcatata aaggttatga aacatatcat ggtaatgaca gatgcaagtt attttatttg 3780 

cttatttttt ataattaaag atgccatagc ataatatgaa gcctttggtg aattccttct 3840 

aagataaaaa taataataaa gtgttacgtt ttattggttt caaaaaaaaa aaaaaaaaaa 3900 

a 3901 

<210> 18 
<211> 247 
<212> PRT 

<213> Homo sapiens 



<400> 18 



Met 


Leu 


Gin 


Asn 


Ser 


Ala 


Val 


Leu 




Val 


Leu 


Val 


He 


Ser 


Ala 


Ser 


1 








5 










10 










15 




Ala 


Thr 


His 


Glu 


Ala 


Glu 


Gin 


Asn 


Asp 


Ser 


Val 


Ser 


Pro 


Arg 


Lys 


Ser 








20 










25 










30 






Arg 


Val 


Ala 


Ala 


Gin 


Asn 


Ser 


Ala 


Glu 


Val 


Val 


Arg 


Cys 




Asn 


Ser 






35 










40 










45 








Ala 




Gin 


Val 


Gly 


Cys 


Gly 


Ala 


Phe 


Ala 


Cys 


Leu 


Glu 


Asn 


Ser 


Thr 




50 










55 










60 










Cys 


Asp 


Thr 


Asp 


Gly 


Met 


Tyr 


Asp 


He 


Cys 


Lys 


Ser 


Phe 


Leu 


Tyr 


Ser 


65 










70 










75 










80 


Ala 


Ala 


Lys 


Phe 


Asp 


Thr 


Gin 


Gly 


Lys 


Ala 


Phe 


Val 


Lys 


Glu 




Leu 










85 










90 










95 




Lys 


Cys 


He 


Ala 


Asn 


Gly 


Val 


Thr 


Ser 


Lye 


Val 


Phe 


Leu 


Ala 


He 


Arg 








100 










105 










110 






Arg 


Cys 


Ser 


Thr 


Phe 


Gin 


Arg 


Met 


He 


Ala 


Glu 


Val 


Gin 


Glu 


Glu 


Cys 






115 










120 










125 








Tyr 


Ser 


Lys 


Leu 


Asn 


Val 


Cys 


Ser 


He 


Ala 


Lys 


Arg 


Asn 


Pro 


Glu 


Ala 




130 










135 










140 










He 


Thr 


Glu 


Val 


Val 


Gin 




Pro 


Asn 


His 


Phe 


Ser 


Asn 


Arg 


Tyr 


Tyr 


145 










150 










155 
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Asn 


Arg 


Leu 


Val 


Arg 


Ser 


Leu 


Leu 


Glu 


Cys 




Glu 


Asp 


Thr 


Val 


Ser 










155 










170 










175 




Thr 


He 


Arg 


Asp 


Ser 


Leu 


Met 


Glu 


Lys 


He 


Gly 


Pro 


Asn 


Met 


Ala 


Ser 








180 










185 










190 






Leu 


Phe 


His 


He 


Leu 


Gin 


Thr 




His 


Cys 


Ala 


Gin 


Thr 


His 


Pro 


Arg 






195 










200 










205 








Ala 


Asp 


Phe 




Arg 


Arg 


Arg 


Thr 




Glu 


Pro 


Gin 




Leu 




Val 




210 










215 










220 










Leu 


Leu 


Arg 


Asn 


Leu 


Arg 


Gly 


Glu 


Glu 


Asp 


Ser 


Pro 


Ser 


His 


He 
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235 
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Thr 




His 
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Ala 
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245 

<210> 19 
<211> 1993 
<212> DNA 

<213> Homo sapiens 
<400> 19 

gtcagcagaa gttacttcga gcacctatag tgatgaagac aggcctccca aagtaccgcc 60 

aagagaacct ttgtcaccga gtaactcgcg cacaccgagt cccaaaagcc ttccgtctta 120 

cctcaatggg gtcatgcccc cgacacagag ctttgcccct gatcccaagt atgtcagcag 180 

caaagcactg caaagacaga acagcgaagg atctgccagt aaggttcctt gcattctgcc 240 

cattattgaa aatgggaaga aggttagttc aacacattat tacctactac ctgaacgacc 300 

accatacctg gacaaatatg aaaaattttt fcagggaagca gaagaaacaa atggaggcgc 360 

ccaaatccag ccattacctg ctgactgcgg tatatcttca gcoacagaaa agccagactc 420 

aaaaacaaaa atggatctgg gtggccacgt gaagcgfcaaa catttatcct atgtggtttc 480 

tccttagacc ttggggtcat ggttcagcag aggttacata ggagcaaatg gttctcaatt 540 

ttccagtttg attgaagtgc agagaaaaat cccttagatt gcaaaataaa atagttgaac 600 

tctctgtctt catgtggaag gtttagagca gttgtgagat gctgttatgc tgagaaaccc 660 

tgactttgtt agtgttggaa aaaagtctta caagtctata atttaaagat gtgatggtgg 720 

ggaggggagg atggggaagc tttttatata tgcatacatt acatacctat atataaactt 780 

gtggtataac catagaccat agctgcaggt taaccaatta gttactatcg tagagtaata 840 

tatattcaga ataataaact caagctggag aaatgagtcc tgatagactg aaaattgagc 900 

aaatggaaga agatacagta ttgtttagat cagaatcatt aaaaaatatt tttgtttagt 960 

aagtttgaag atttctggct tttaggcctt ttctattttg ttccatttat ttttgcaggc 1020 

aatcttttcc atggagggca gggtatccat tctttaccat gggtgtacct gcttaggtta 1080 

aaaatcatac caaggcctca tacttccagg tttcatgttg cgtcttgttg agggagggag 1140 

agcaggttac ttggcaacca tattgtcacc tgtacctgtc acacatcttg aaaaataaaa 1200 

cgataataga actagtgact aattttccct tacagttcct gcttggtccc acccactgaa 1260 

gtagctcatc gtagtgcggg ccgtattaga ggcagtgggg tacgttagac tcagatggaa 1320 

aagtattcta ggtgocagtg ttaggatgtc agttttacaa aataatgaag caattagcta 13 80 

tgtgattgag agttattgtt tggggatgtg tgttgtggtt ttgctttttt tttttagact 1440 

gtattaataa acatacaaca caagctggcc ttgtgttgcb ggttcctatt cagtatttcc 1500 

tggggattgt ttgcttttta agtaaaacac ttctgaccca tagctcagta tgtctgaatt 1560 

ccagaggtca catcagcatc tttctgcttt gaaaactctc acagctgtgg ctgcttcact 1620 

tagatgcagt gagacacata gttggtgttc cgattttcac atccttccat gtatttatct 1680 

tgaagagata agcacagaag agaaggtgct cactaacaga ggtacattac tgcaatgttc 1740 

tcttaacagt taaacaagct gtttacagtt taaactgctg aatattattt gagctattta 1800 

aagcttatta tattttagta tgaactaaat gaaggttaaa acatgcttaa gaaaaatgca 1860 

ctgatttctg cattatgtgt acagtattgg acaaaggatt ttattcattt tgttgcatta 1920 

ttttgaatat tgtcttttca ttttaataaa gttataatac ttatttatga taccattaaa 1980 

aaaaaaaaaa aaa 1993 

<210> 20 
<211> 161 
<212> PRT 

<213> Homo sapiens 
<400> 20 

Ser Ala Glu Val Thr Ser Ser Thr Tyr Ser Asp Glu Asp Arg Pro Pro 

15 10 15 

Lys Val Pro Pro Arg Glu Pro Leu Ser Pro Ser Asn Ser Arg Thr Pro 

20 25 30 

Ser Pro Lys Ser Leu Pro Ser Tyr Leu Asn Gly Val Met Pro Pro Thr 

35 40 45 

Gin Ser Phe Ala Pro Asp Pro Lys Tyr Val Ser Ser Lys Ala Leu Gin 
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50 






55 


SO 








Arg 


Gin 


Asn 


Ser 


Glu Gly Ser Ala Ser Lys Val 


Pro 


Cys He 


Leu 


Pro 


65 








70 75 








80 


He 


lie 


Glu 


Asn 


Gly Lys Lys Val Ser Ser Thr 


His 


Tyr Tyr 




Leu 










85 90 






95 




Pro 


Glu 




Pro 


Pro Tyr Leu Asp Lys Tyr Glu 




Phe Phe 




Glu 








100 


105 




110 






Ala 


Glu 


Glu 


Thr 


Asn Gly Gly Ala Gin He Gin 


Pro 


Leu Pro 


Ala 


Asp 






115 




120 




125 






Cys 


Gly 


He 


Ser 


Ser Ala Thr Glu Lys Pro Asp 




Lys Thr Lys 


Met 




130 






135 


140 








Asp 


Leu 


Gly Gly 


His Val Lys Arg Lys His Leu 


Ser 


Tyr Val 


Val 


Ser 



145 150 155 160 



<210> 21 
<211> 642 
<212> DMA 

<213> Homo sapiens 
<400> 21 

tcgtgttcat gggagctcgt tttcttttcc tctaggcaga gaagaggcga tggcggcgat 60 

ggcatctctc ggcgccctgg cgctgctcct gctgtccagc ctctcccgct gctcagccga 120 

ggcctgcctg gagccccaga tcaccccttc ctactacacc acttctgacg ctgtcatttc 180 

cactgagacc gtcttcattg tggagatctc cctgacatgc aagaacaggg tccagaacat 240 

ggctctctat gctgacgtcg gtggaaaaca attccctgtc actcgaggcc aggatgtggg 300 

gcgttatcag gtgtcotgga gcctggacca caagagcgcc cacgcaggca cctatgaggt 360 

tagattcttc gacgaggagt cctacagcct cctcaggaag gctcagagga ataacgagga 420 

catttccatc atcccgcctc tgtttacagt cagcgtggac catcggggca cttggaacgg 480 

gccctgggtg tccactgagg tgctggctgc ggcgatcggc cttgtgatct actacttggc 540 

cttcagtgcg aagagocaca tccaggcctg agggcggcac cccagccctg cccttgcttc 600 

cttcaataaa catcacagga cctgggactg cacaggaaaa aa 642 

<210> 22 

<211> 173 
<212> PRT 

<213> Homo sapiens 
<400> 22 



Met 


Ala 


Ala 


Met 


Ala 


Ser 


Leu 


Gly 


Ala 


Leu 


Ala 


Leu Leu Leu Leu Ser 


1 








5 










10 




15 


Ser 


Leu 


Ser 


Arg 


Cys 


Ser 


Ala 


Glu 


Ala 


Cys 


Leu 


Glu Pro Gin He Thr 








20 










25 






30 


Pro 


Ser 


Tyr 


Tyr 


Thr 


Thr 


Ser 


Asp 


Ala 


Val 


He 


Ser Thr Glu Thr Val 






35 










40 








45 


Phe 


He 


Val 


Glu 


He 


Ser 


Leu 


Thr 


Cys 


Lys 


Asn 


Arg Val Gin Asn Met 




50 










55 










60 


Ala 


Leu 


Tyr 


Ala 


Asp 


Val 


Gly 


Gly 


Lys 


Gin 


Phe 


Pro Val Thr Arg Gly 


65 










70 










75 


80 


Gin 


Asp 


Val 


Gly 


Arg 


Tyr 


Gin 


Val 


Ser 


Trp 


Ser 


Leu Asp His Lys Ser 










85 










90 




95 


Ala 


His 


Ala 


Gly 


Thr 


Tyr 


Glu 


Val 


Arg 


Phe 


Phe 


Asp Glu Glu Ser Tyr 








100 










105 






110 


Ser 


Leu 


Leu 


Arg 




Ala 


Gin 


Arg 


Asn 


Asn 


Glu 


Asp He Ser He He 
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Pro Pro Leu Phe Thr Val Ser Val Asp His Arg Gly Thr Trp Asn Gly 

130 135 140 

Pro Trp Val Ser Thr Glu Val Leu Ala Ala Ala He Gly Leu Val He 
145 150 155 160 

Tyr Tyr Leu Ala Phe Ser Ala Lys Ser His He Gin Ala 
165 170 

<210> 23 
<211> 10 
<212> DNA 

<213> Homo sapiens 

<400> 23 
tttgttaaaa 

<210> 24 
<211> 10 
<212> DNA 

<213> Homo sapiens 

<400> 24 
gccacgttgt 

<210> 25 
<211> 10 
<212> DNA 

<213> Homo sapiens 

<400> 25 
gtgctggtgc 

<210> 26 
<211> 10 
<212> DNA 

<213> Homo sapiens 

<400> 26 
cagccaaata 

<210> 27 
<211> 10 
<212> DNA 

<213> Homo sapiens 

<400> 27 
cttaagaaaa 

<210> 28 
<211> 10 
<212> DNA 

<213> Homo sapiens 

<400> 28 
tgttagaaaa 
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<211> 10 
<212> DWA 

<213> Homo sapiens 
<400> 29 

gatagcacag 10 

<210> 30 
<211> 10 
<212> DNA 

<213> Homo sapiens 
<400> 30 

gctctctatg 10 
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